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A Study of Seepage Losses from Streams in 


Owens Valley, California. 

By CHARLES H. LEE, Jun. Am. Soc. C. E.* 
The water-supply investigations which are be- 
nig carried on in Owens Valley, California, by the 
ity of Los Angeles in connection with the build- 
ing of the Los Angeles Aqueduct, have been 
planned along somewhat original lines and in- 
volve field studies of several subjects upon which 

the water-supply engineer of the West has very 
little data. One of these studies which has now 
overed a period sufficiently iong to yield re- 
iable results, is that of seepage losses from small 
mountain streams after they leave their canyons 
ind flow out into the desert valleys typical of 
the arid West. The investigations are being 
carried on by the writer under the direction of 








SIERRA NEVADA MOUNTAINS FROM 


(Showing mountain catchment areas and outwash slopes. 
taken from an elevation of 4,000 ft. The base of 


Mr. William Mulholland, M. Am. Soc. C. E., Chief 
Engineer of the Los Angeles Aqueduct. 

There are three factors governing the amount 
of seepage loss which may occur from a channel 
containing flowing water. Briefly stated they are 
as follows: 

(1) The rate of percolation. 

(2) The area through which percolation occurs. 
(The wetted perimeter.) 

(3) The period of time during which a given 
unit of water is exposed. 

The rate of percolation depends on, (1) the 
character of the channel lining and the medium 
surrounding the channel as regards size of pores 
and porosity; (2) the pressure gradient, depend- 
ing on the difference in level of the surface of 
water in the channel and the ground-water sur- 
face; (3) the temperature of the water. The 
effects of these elements upon the rate of per- 
colation are too obvious to need explanation, al- 
though the accompanying table, prepared by 





*Assistant Engineer, Los Angeles Aqueduct, Independ- 
ence, Cal, 


structive in showing the relation of temperature 
and seepage loss. 
Relative flow of water through a porous medium at 


various temperatures, assuming the rate of flow at 32° F. 
as unity.* 





Temperature, Temperature, 
eg. F. Velocity. Deg. F. Velocity. 
32 1.000 72 1.860 
42 1.195 82 2.109 
52 1.403 92 2.372 
62 1.624 102 2.649 


*See Engineering News, June 30, 1898, page 422. 

Other conditions being the same, the effect of 
an increase in the wetted perimeter is obviously 
to increase the seepage loss, but accompanying 
such change is a proportionally larger increase 
in the velocity of flow which reduces the time of 
exposure of a given volume of water. The net 
result, considering the total flow, is therefore a 


greatest development in the region ten miles 
north and south of the town of Independence, 
where they extend out into the valley from four 
to seven miles and at the apex have an eleva- 
tion above the valley floor of about 2,000 ft. The 
streams which are the subject of this study are 
all located near Independence, and all data here 
with presented apply to this region 

In general, the fragmental material found in 
these cones is granite with a slight mixture of 
altered slate which came in contact with the 
granite before the latter had cooled. The frag- 
ments are all more or less rounded by water 
erosion and vary in size from boulders contain 
ing more than 100 cu. yds. to fine sand and clay. 
The coarser material is found at the higher ele- 
vations, while the finer gravels, sands, and clays 





INDEPENDENCE, CAL 


The elevation of the crest of the mountain is about 13,000 ft.; the base is about 6,200 ft.; and the picture was 
the mountain is six miles away at the nearest point. The line of pine and birch trees in the center of the 
picture mark the channel of the stream draining the deep canyon on the right.) 


proportionally smaller loss, although this effect 
may be counteracted to a certain extent by the 
scouring out of a non-porous channel lining, due 
to the increased carrying power of the stream. 
The whole subject is dependent upon so many 
indeterminate conditions that a general mathe- 
matical analysis is impossible, and the best that 
can be done is to make a study covering the or- 
dinary range of temperature and discharge for 
each section of channel under consideration. 
The Owens Valley is a long narrow basin 
lying at the base of the steep eastern slope of 
the Sierra Nevada (see front page view) bor- 
dered on the east by the equally steep face of 
the White and Inyo Mountains. Generally speak- 
ing, it has been formed by the same processes 
that are responsible for the adjacent ranges, 
namely, great crustal movements of the earth’s 
surface. The subsequent work of erosive agents 
has cut deep canyons in these mountains and 
carried the resulting waste into the valley, fill- 
ing in its irregularities and building up in front 
of each canyon great piles of debris known as 


are spread out in well-defined layers toward the 
outer borders. During a period of volcanic ac- 
tivity along a line of weakness at the base of 
the Sierra, there were a number of small lava 
flows which spread out over the upper slopes of 
the cones and in some instances extended well 
out into the valley. Some of these have sub- 
sequently been covered with a thin sheet of 
alluvial material, but this is not sufficient to en- 
tirely insulate the lava as a carrying medium for 
Seepage water. 

The stream channels are rough and full of 
boulders, with many cascades, and their slopes 
are steep. At the point of leaving the mountains 
they occupy trenches cut into the apex of the 
cone to a depth of from. 50 to 100 ft. These 
gradually become shallower in advancing down 
the cone, and at a distance of from one to three 
miles from the mountains the streams flow out 
onto the general surface. From here on they oc- 
cupy shallow trenches from 10 to 20 ft. in depth 
to a point about half a mile from the valley floor, 
when they again flow out onto the surface. It is 
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here that irrigation diversions are made and just there is a narrow fringe of birch and cottonwood from 10 to 25 times the minimum, depending on 
above the division boxes are the gaging stations trees on either bank, which in many places the effectiveness of ground storage in the ecatch- 
maintained by the U. S. Geological Survey East reaches over the stream, completely shielding it ment basin. 
of here a distance of from half a mile to a mile from sun and wind. The temperature (Fahrenheit scale) of water 
are meadows and numerous springs indicating the The water appearing in the streams under con- as it issues from the canyons varies from 35° to 
level of ground water, but at no point above the’ sideration is derived entirely from precipitation #2° in winter and from 48° to 538° in summer. In 
Government stations is the depth to general within the mountain canyons, and in general no winter it does not increase much in traveling 
ground-water level less than 50 ft. increment in flow occurs below the canyon mouth. toward the valley, and in December and January 

The slopes of these stream channels vary Precipitation is almost entirely in the form of actually becomes colder after leaving the pro 
from 500 to 600 ft. per mile in their upper por- snow, and SO% of it occurs during the months tecting cover of the snow in the canyons, and 
tions to 300 ft. per mile near the valley. A test November to March, inclusive. Expressed as ice conditions prevail for several weeks. In sum 
made with aniline dye over a typical section of equivalent water it varies from about 30 ins. per mer there is an increase of about 10° between 
channel 2.3 miles in length indicated a mean ve annum at the Sierra crest to 15 ins. at the mouth the mouth of the canyon and the U. S. Geologica 
locity head of 1.06 mi. per hr. (1.55 ft. pet of canyon. The average run-off is probably Survey stations. Average monthly air tempera 
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‘ 2 sections, giving proper allowance of time for the 
g Cc My passage of the water between the two stations 
c 30 j . i — and repeating measurements at intervals of from 
o 8 ao ENG News six weeks to two months. The period of tim: 
i“ pee i _| as a "s covered by the measurements was from June 15, 
F 1908, to Sept. 15, 1909, including the high-water 
+y, period of both a dry and a wet year. 
Fig. 4. Shepard Creek. Fig. 5. Division Creek. Discharge measurements were made with a 
Combined channel length, 7.5 miles Channel length, 2.3 miles. Temperatures are means small Price current meter. As far as_ possible 
of 3D days preceding Gates of ‘measurement, each pair of measurements was made by the same 
sec.). The mean velocity in gaging sections is about 80% of the precipitation, and for the drain- observer with the same _ meter. Permanent 
ordinarily greater than this, but in a stretch of age basins considered ranges from 1.75 to 1.25 gaging stations were established at the upper 
channel considerable time is lost in passing ‘sec.-ft. per sq. mi., depending on the precipita- end of the selected channel sections, and the 
around obstacles and also at cascades and in tion and the exposure. The effective drainage U.S. Geological Survey stations were used at the 
pools. areas range from 4.5 sq. mi. to 12 sq. mi. The lower end. Although it is difficult to do very 

The water is always clear. In the high-water flow is quite uniform from September to April, accurate meter work in this type of stream in 

season there is considerable coarse material car- inclusive, with minimum values from December high stages, it is believed that on the whole the 

ried along the bottom of the channel, but the to March. In most of the streams, T0% of the results are reliable. 

absence of fine sand and silt is conspicuous. This run-off occurs from May to August, inclusive. In In general, the following deductions can bs 

condition is very important in the study of seep- a few, as Taboose Creek, where glacial deposits made after careful study of all the data gathered 

age losses, for a muddy stream tends to seal up and slide accumulations choke the middle and (1) There is a seepage loss from all the chan 
the pores in the channel lining and reduce the upper portions of the canyons, there is a marked nels studied, varying in amount with the time of 
rate of percolation regulating effect by ground storage, and 55% of year and with different channel conditions. The 

Although the surrounding country is bare of the run-off occurs during these months. Maximum range of values observed was from no loss to a 


vegetation for stunted desert 


except 





shrubs, 


run-offs occur from June 15 to July 15, and are 


maximum of 9.3 sec.-ft. per mi. 





April 21, 1910. 


ENGINEERING NEWS. 


451 





(2) Variation with the time of year is due to 


the combined effects of temperature, area of 
wetted perimeter, and velocity of flow, which all 
work more or less in harmony during the months 
\pril to October, inclusive. The resultant effect 
during these months can be expressed graphically 
by a straight line where losses are platted as 
abscissae and stream discharges as ordinates. 

During the months November to March, the 
discharge remains practically constant and vari- 
itions in losses are largely controlled by tem 
perature, The total losses during this period are 
so small, however, that they can be determined 
for all practical uses without a detailed knowl- 
edge of their variation, and therefore no such 
study was made. 

An interesting exception to these general state- 
ments should be noted in case of Division Creek, 
which had a practically uniform flow during most 
of the period of study. There is here a straight- 
line relation between loss and mean air tempera- 
ture at Independence for the 30 days preceding 
the date of measurement. 

(3) Variations under different channel conditions 
were most noticeable as regards the character of 
the surrounding medium. The loss from a chan- 
nel crossing fissured lava, even when the latter 
was covered by a thin sheet of alluvium, was 
30% greater than that in coarse alluvium. Many 
other conditions are probably effective, but this 
is the only one noted from these studies. No de- 
tailed study was made of the effect of varying 
conditions in various parts of the channels con- 
sidered. 

(4) Evaporation losses from the streams under 
consideration never exceed 2% of the flow even 
for short periods, and, in general, are less 
than 1%. 

There were 13 streams included in the original 
study, but five of these illustrate the conclusions 
and graphical studies for them are shown in the 
accompanying diagrams. The streams are de- 
scribed as follows: 

(1) Taboose Creek has a channel length of 4.8 
miles, the first two miles of which are in coarse 
alluvial material, and the remainder in fissured 
lava with a thin covering of alluvium. The aver- 
ige slope is 867 ft. per mi. There is a luxuriant 
tree growth. The flow is somewhat uniform. 

(2) Oak Creek has two forks leaving the moun- 
tains which join before reaching the valley. They 
are entirely in coarse alluvium and have a good 
tree growth. The length of the channels are: 
North Fork, 2.6 miles; South Fork, 3 miles, and 
below the junction .5-mile. The slope of the 
forks is 480 ft. per mi., and of the main channel 
300 ft. per mi. 

(3) Symmes Creek has a length of channel of 
4.5 miles, entirely in coarse alluvial material 
and without any vegetation. The average slope 
is 400 ft. per mi. During seven months of the 
year the flow does not reach the valley. 

(4) Shepard Creek branches 4.75 miles from 
the mouth of canyon. The North Branch has a 
channel length of 1.50 miles, and the South 
Branch 1.25 miles The channel is in coarse 
alluvial material, and there is little vegetation. 
The average slope is 400 ft. per mi. 

() Division Creek has a channel length of 2.3 
miles in fissured lava with a thin alluvial cover- 
ing, and has a luxuriant tree growth. The aver- 
age slope is 687 ft. per mi. The flow was 
remarkably uniform during the period covered by 
the study, varying not more than 10% from the 
mean at any time during the period May 1, 1908, 
to April 30, 1909. 

The diagrams were prepared for the purpose 
of computing discharges at the mouth of canyon 
from measurements at the U. S. Geological Sur- 
vey gaging stations, and for the purpose of con- 
venience include both the lines of total loss and 
loss per mile. The lines marked “A” express the 
relation of total loss to discharge at the U. S. 
Geological Survey gaging station; the lines 
marked “B” the relation of total loss to discharge 
at mouth of canyon; and the lines marked ‘“C” 
the relation of loss per mile to the discharge at 
mouth of canyon. The diagrams are so arranged 
that by entering the discharge in second-feet at 
the U. S. Geological Survey station on the X-axis 


it is possible to read in succession, the total loss 
in sec.-ft., the discharge in sec.-ft. at mouth of 
canyon; and the loss in see.-ft. per mile. 

For obvious reasons the three lines will inter- 
sect at a point on the X-axis. This point lies to 
the left or right of the origin or coincides with 
it, depending on the loss at low-water stages dur- 
ing the months April to October, inclusive 
Measurements made from November to March are 
given very little weight in fixing the positions of 
the lines. In the case of Symmes Creek the “A” 
line reaches the Y-axis because the stream is 
dry at the U. S. Geological Survey station during 
a part of the year. 

In the diagram for Division Creek, the “‘B” line 
expresses the relation of total loss to temperature 
and the “C’ line that of loss per mile to tem- 
perature. It is of interest to note that they in 
tersect the X-axis at about 34 

The practical result of these studies shows that 
estimates of total flow of mountain streams in 
Owens Valley near Independence, based on meas- 
urements just above irrigation diversions, repre- 
sent in a normal season but 65% of the total 
yield of the catchment basins of these streams. 
There are additional losses by seepage below 
diversion, which probably would reduce the avail- 
able surface flow at the upper edge of the valley 
floor to 50% of the total yield. 

The conditions in Owens Valley are identical 
with those in many parts of the arid West, and 
these conclusions probably apply to the surface 
water-supplies of numerous agricultural districts 
as well as towns and cities throughout this 
cegion. 
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A Classification and Study of the Typhoid 
Statistics of the Cities of the United States. 


By GEORGE RODNEY TAYLOR.* 

The accompanying tables were originally pré 
pared in a less extensive form for the purpose 
of showing how Scranton, Pa., compares with 
other American cities in its mortality from 
typhoid fever. With the thought that they 
might prove generally useful the writer has ex- 
tended the figures and added some interpretative 
comment. 

The cities used are those classed as Registra- 
tion Cities by the U. S. Census Bureau and the 
rates are taken from their publications. For 
the registration cities of 25,000 and upward the 
publication of the rates was begun in 1898 while 
the rates for the cities between 8,000 and 25,000 
were first published in 1900. In 1905 the Iowa 
cities were dropped from the registration lists; 
in 1906 a large 
and in 1908 a f 
latter are not included in the table. In order to 


number of citiscs were added, 
urther addition was made. These 


make the list more complete the death rates of 
the small registration cities of Massachusetts, 
Connecticut and New York, which were not 
published for the years 1898-99, were taken 
from the State Reports. Comparison of the 
State figures with the Census figures for the 
years 1900-07, when both are available, shows a 
Besides these the non- 
registration Akron, 
Lorain, Ohio, are included in Table I. for the 
entire period; while York, Pa., was non-regis 
tration during 1898-1905. The four cities last 
mentioned are not included in Table II. 

A study of Table I. shows that American 
cities cannot yet expect typhoid death rates be- 
low 10 per 100,000 for any length of time. The 
cities whose rates are under 10 are all of less 
than 25,000 population, and half of them are 
shown for four years or less. Four of the re- 
mainder are Massachusetts suburban towns, two 
of them being residential suburbs of Boston. It 
is noteworthy that 3 of the 13 anthracite mining 
towns of Pennsylvania are in this group. The 
rates in the column of highest death rate ex- 
clude water-borne typhoid from this group. Of 
the cities of over 500,000 population, New York 
appears to have first chance of reaching this 


reasonable agreement 


cities of Conneaut, and 


position, as the following figures show. 


*(hemist and Bacteriologist, Scranton Gas & Water Co., 
115 Wyoming Ave., Scranton, Pa, 


Average rate : 
ISOS-1902 1904-08 


New York ; 19.7 15.6 
Chicago .. ‘ ad wastes oL.7 17.6 
Boston .. PLS 20.4 
TH: MUU sien claw unecencas's 28.4 2.4 
taltimore . Kenta wedwiae oO.0 S60 
Philadelphia : si atnee 17.9 ono 


Chicago’s water-supply has been too uncerta 
in the past to venture predictions and the m 
is true of St. Louis, while Baltimore and Ph 
delphia are out of the question. New Y 


should have a rate averaging ten for the period 
1915-1920 if the present rate 
maintained. Boston cannot reach this figure 
until after 1925, even at th 
decrease, and probably not even then if foreed 
again to draw heavily on the Sudbury water 
Supply. 


of decrease is 


present rate of 


The grouping with rates between 10 and 20 
per 100,000 should include the great majority of 
the northern cities. The fact that it does not 
contain any city of Indiana, Illinois, Iowa and 
Washington, only one city (9,000 population) in 
Ohio, and only a small percentage of the urban 
population of California, Michigan and Penn 
Sylvania is due to polluted water-supplies 

The cities in this group may be divided into 
two classes: first, those in which the maximum 
rate is low, and second, the cities having a year 
or two of high rates counterbalanced by several 
years of very low rates. Yonkers, Cambridge, 
Rochester and New York are in the low class; 
While St. Joseph, Worcester, Fall River, St. Paul, 
Bridgeport, Jersey City, 

Utica, Providence, Milwaukee and Lowell be 
long in the high class 


Newark, Syracuse, 


Lowell’s highest rate is in 1903, caused by the 
accidental introduction of polluted Merrimac 
River water into the mains for a few hours, 
following a fire. Jersey City and Newark havé 
their highest rates in 1898S and 1899, respect- 
ively, when polluted Passaic River water was 


pumped as an emergency to meet a shortage in 
supply. (Whipple, “Typhoid Fever.) It is very 
probable that accidents and emergencies of this 
sort would furnish a reason for many of the 
high rates in this group. In at least one of 
the towns (Plymouth, Mass.) the high rate of 
5o.0 in 1904 is due to a milk epidemic. (U. § 
Public-Health and Marine Hospital Bulletin, No 
$1.) 

In the group between 20 and 30 the majority 
of cities show typhoid outbreaks, some of them 
severe, as j|Framingham, Mass., and Newport, 
R. I. Other cities, as Boston, show moderately 
high rates for a number of years, pointing to 
slight but persistent infection of supplies, prob- 
ably water. 

Going up the groups we find the amount of 
water in infection increasing marked!y Sev 
eral towns are to be noted with normally low 
rates whose averages are raised by one year of 
water-borne infection. Examples of these are 
Peekskill, N. Y., with its 190S rate of 2013 and 
average of 38.7; Mankato, Minn., with the 1980S 
rate of 276.0 and average of 47.6; Ithaca, N. Y 
with the 1903 rate of 236.9 and average of 47.2, 
ind South Bethlehem, Pa., with its 19038 rate of 
"05.3 and average of 51.0. In the group between 50 
and 60 are a number of cities showing con 
tinuous water-borne typhoid, as Philadelphia and 
Watervliet, N. Y., Duluth, Minn 
In the higher groups we have McKeesport, Pa., 
Hammond, Ind., Pittsburg, Niagara Falls, with 
its lowest rate in 11 years of 98.0, and Sharon 
Pa., with its lowest rate in three years of 109.2 

All that has been said above relates to north- 
ern vities alone. The typhoid rates of the south- 


Norristown, Pa., 


ern cities range from Galveston, Tex., with an 
average rate of 34, to Jacksonville, Fla., with an 
average of 88.1 Memphis and New Orleans 
with rates of 38.7 and 43.7 follow Galveston 
Only two southern cities have their lowest rates 
below 25, Key West with 104 and Savannah 
with 22.5. 

Four other southern cities have their lowest 
rates below 30, four between 30 and 40, while 
the remaining seven have their minimum rate 
above 40. The cities of the border states of 
Maryland, Delaware, West Virginia, Kentucky, 
and Missouri range from St. Joseph, Mo., with 
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of 13.4, 
of 115.8. 
the typhoid deaths of the south- 
ern cities is due to polluted water is unquestion- 
able, but the experience of Washington, D. C., 
proves that there larger amount of typhoid 
removal of known sources 
is true in the north. 

rural and urban typhoid fever 


its average to Cumberland, Md., with an 
average 


That some of 


is a 
left after the 
of infection than 

A study of the 


fever 


rates of the registration states gives further 
light on the question. The following rates are 


taken from the United States Mortality Reports. 


State. Urban rate. Rural rate. Years. 
Rhode Island ....... 18.7 19.3 1900-07 
New Hampshire 18.8 18.7 1900-07 
Massachusetts a 18.9 13.9 1900-07 
New Jersey...... 21.0 16.6 1900-07 
New York .... 21.9 22.1 1900-07 
Vermont .... 23.2 24.0 1900-07 
Commecticut ......... 26.9 16.6 1900-07 
South Dakota .... $1.1 20.0 1906-07 
«Sao aac 32.4 23.7 1900-07 
Maryland ........ 41.1 39.8 1906-07 
IN NS nian qn bb ws 41.8 23.1 1900-07 
Indiana seein ob 42.6 40.0 1901-07 
ae 45.7 28.2 1906-07 
CORNED cca cccicsses 62.2 58.5 1906-07 
Pennsylvania ....... 72.1 36.8 1906-07 


The Census Bureau’s definition of urban is any 
community of 8,000 population in 1900, no ac- 
count being taken of the cities which may have 
increased to 8,000 or over since the Census. The 
rural is the remaining population of the regis- 
tration state. It will be noticed that in the states 
whose urban rates are under 25 the rural rate is 
slightly higher in three, New York, Vermont and 
Rhode Island. In the cther three the rural rate 
is lower, especially in Massachusetts and New 
In the states with urban rates above 25 
the difference in favor of the rural rate 
as the amount of known water-borne 
reaching a maximum in Penn- 
the rural rate is but a trifle 


Jersey. 
Wwe find 
increasing 
typhoid increases, 


sylvania, where 


more than half the urban rate. It must be re- 
membered that included in this rural rate are a 
large number of towns of from 5,000 to 8,000 
population whose water-supplies are badly pol- 
luted 

In Maryland, Indiana and Colorado the rural 
rate is very high and nearly equal to the urban 
rate. Possibly the numerous’ small mining 


camps of Colorado might furnish an explanation 
for this state. In Maryland and Indiana we have 
a condition that seems universal over the south- 
states. In the northern states where there 

water-borne typhoid we expect a 
contrast between the urban and rural 
Maine and Pennsylvania. The rates 
and Indiana are the same as those 
C., since filtration and are 
same order as the better of the southern 
It seems highly improbable that water-borne 
typhoid should prevail over the rural and urban 
areas of these two states with such equal in- 
tensity. It is more likely that here, as in Wash- 
ington, D. C., we must accept the conclusion of 
the U. S. Public-Health and Marine Hospital 
Service investigation and say that polluted water 
is not the most important factor. 
Another factor to be considered 
graphical distribution of the 
states. Indiana is cut in halves 
allel of north latitude, while 
south of this parallel 


ern 
is much 
marked 

rates, as in 
f Maryland 

f Washington, D. 
f the 


cities. 


is the geo- 
disease in these 
by the 40th par- 
Maryland lies en- 
but in its western 
countries has a considerable region 
which, climatically viewed, is north of this line. 
Taking as a basis of study the rural population, 
which, because of its covering the whole territory, 
is a more satisfactory index of conditions than 
the urban population occupying restricted areas 
and strongly influenced by local conditions, such 
as polluted water supplies, we have the rural 
rates from the Mortality Reports. 


tirely 
mountain 


--Typhoid death rate-, 


Rural Years Mean pop. Ave. Max. Min 
Northern, Ind.....1901-07 1,069,993 31.8 37.3 23.8 
Southern, Ind......1901-07 938,022 49.0 63.7 40.0 
Eastern Shore, Md.1906-07 203,780 56.2 61.0 51.4 
Western Shore, Md.1906-07 296,260 36.7 38.3 34.6 
Mountain, Md..... 1906-07 137,790 23.9 27.0 20.9 

The division follows the county lines, that be- 


ing the statistical unit. In Indiana the line runs 
north of Vermillion Co., north of Marion Co. 
(Indianapolis), south of Wayne Co. (Richmonda); 


in Maryland the mountain countries are Garret, 
Alleghany, 
Carroll, 


while 
east of the 


Washington, and Frederick, 
Howard and Montgomery, 





Monocacy the Western Shore dis- 
trict. 

In Engineering News of Feb. 
Edward Bartow finds a similar distribution of 
typhoid fever in Illinois. He attributes. the 
lower rates of the northern counties to the geo- 
logical conditions which permit the northern sec- 
tion to obtain pure water supplies much easier 
than in the south. Unquestionably the ease wiih 
which pure water can be obtained plays an impor- 
tant part in Indiana and elsewhere but it seems 
to the writer that the increased rates in the 
warmer sections of these states are too constantly 
maintained to be ascribed chiefly to water-borne 
infection. 

The one 


River, are in 


10, 1910, Prof. 


general factor applicable in Maryland, 
Indiana, and Illinois, in Washington, D. C., and 
in the other Southern registration cities, is that 
of temperature. How this operates and what its 
connection is with the increased amount of 
typhoid in the northern states in August, Septem- 
ber and October, remains to be answered. The 
admission of more Southern and Border states 
to the registration list will enable the relation 
between typhoid and temperature to be deter- 
mined more definitely. 

In Table II. the states are grouped first into 
Registration States, then Northern Non-Regis- 
tration States, and last Southern Non-Registra- 
tion States. Registration states are those whose 
returns of deaths are accepted by the Census 
Bureau, and the population given in the table 
is the total urban population of the several 
states. In the non-registration states only regis- 
tration cities are used in the table, and ‘the 
population given is not the total. urban popula- 
tion of the state, the urban population which is 
not accepted by the Census Bureau being given 
in the next column. From a comparison of the 
two columns it will be seen that in some 
of the states, as Minnesota, Nebraska and 
Louisiana, the registration population comprises 
75% or more of the total urban population, 
while in others, as Kansas and Texas, less than 
25% of the urban population is registration. This 
must be considered in comparing the typhoid 


TABLE I.—TYPHOID STATISTICS OF CITIES OF THE 
UNITED STATES, 1898-1908. 
(Compiled from Mortality Statistics of the-U. S. Census 
Bureau, and various State Reports.) 
Typhoid death rate 
per 100,000 
population. 
—-=- ——-———, Popula- 
“ Aver- - High- Low- tion, 
City and State. Years. age. est. est. 1800. 
Cities with Typhoid Death Rate between 0 and 10 per 
100,000. 
Lincoln, R. I. 1906-08 3.6 10.8 0 8,937 
Marlboro, Mass. 1898-08 45 143 0 13,609 
Auburn, Me. 1906-08 4.7 14.0 0 12,951 
Mt. Carmel, Pa. 1900-08 48 15.2 0 13,179 
W. Hoboken, N. Y. 1905-08 5.0 9.9 0 23,094 
Brookline, Mass. 1898-08 565 13.7 0 19,935 
Ware, Mass. 1898-08 5.5 12.5 0 8,263 
Madison, Wis. 1900-08 5.8 18.7 0 19,164 
Pasadena, Cal. 1906-08 6.0 12.0 0 9,117 
Warwick, R. I. 1906-08 6.4 11.2 0 21,316 
Iron M’nt’n, Mich. 1900-08 79 238 0 9,242 
Bloomfield, N. J. 1905-08 8.2 16.6 0 9,668 
Watertown, Mass. 1898-08 93 40.5 0 9,706 
Shamokin, Pa 1906-08 9.6 14.4 4.7 18,202 
Shenandoah, Pa. 1906-08 99 16.8 4.3 20,321 
Cities with Typhoid Death Rate between 10 and 20 per 
100,000. 
Leominster, Mass. 1898-08 10.0 226 0 12,392 
Concord, N. 1900-08 10.2 19.6 0 19,632 
Nashua, N. H. 1900-08 10.7 19.4 3.7 23,898 
Woonsocket, R. I. 1900-08 10.7 284 3.4 28,204 
Bath, Me. 1901-08 11.1 268 0 10,477 
Yonkers, N. Y. 1898-08 116 19.8 4.9 47,931 
Arlington, Mass. 1898-08 11.8 34.0 0 8,603 
Vernon, Conn. 1898-08 12.0 24.1 0 8,483 
Newton, Mass. 1898-08 12.2 268 5.2 33,587 
Winona, Minn. 1900-08 12.2 35.5 0 19,714 
East Orange, N. J. 1905-08 12.3 18.5 75 21,506 
Laconia, N. 1900-08 124 249 0 8,042 
Attleboro, Mass. 1898-08 12.5 37.2 0 11,335 
Quincy, Mass. 1898-08 124 38.5 0 23,899 
Kearny, N. J. 1905-08 125 29.4 0 10,88 
Peabody, Mass. 1898-08 12.6 42.7 0 11,523 
Pittston, Pa. 1900, 06-08 12.8 21.6 0 12,556 
Woburn, Mass. 1898-08 12.8 28.2 0 14,254 
Cambridge, Mass. 1898-08 13.0 21.8 8.0 91,886 
Holyoke, Mass. 1898-08 13.0 24.1 5.8 45,712 
Hyde Park, Mass. 1898-08 13.0 22.2 7.0 13,244 
Mahanoy City, Pa. 1900-08 13.1 34.2 0 13,504 
Union, N. J. 1900-08 18.2 25.1 6.1 15,187 
Revere, Mass. 1898-08 13.4 30.5 0 95 
St. Joseph, Mo. 1898-08 13.4 34.0 6.7 
Keene, N. H. 1900-08 13.5 39.9 0 
Melrose, Mass. 1898-08 13.5 31.9 0 
Manitowoc, Wis. 1900-05,08 13.7 25.1 0 
Wallingford, Conn. 1898-08 13.7 55.5 0 
Middletown, O. 1900-08 140 32.5 0 








Norwich, Conn. 1898-08 4 
Ann Arbor, Mich. 1900-08 5D 
Fitchburg, Mass. 1898-08 6 
Beloit, Wis. 1900-08 0 
Medford, Mass. 1898-08 0 
Rochester, N. Y. LS98-O8 0 


Rockland, Me. 
Chicopee, Mass. 
Weymouth, Mass. 
Central Falls, R. |. 


1900-08 
189S-O8 
1898-08 
1200-08 


ne 
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Mt. Vernon, N.Y. 1898-08 

Worcester, Mass. 1898-08 : 
Hackensack, N. J. 1905-08 5 
Somerville, Mass. 1898-08 5 


Oneida, N. Y. 
Torrington, Conn. 
Wakefield, Mass. 
Fall River, Mass. 
Milford, Mass. 
Bradford, Pa. 


1898-08 
1898-08 
1898-08 
1898-08 
1898-08 
1906-08 
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Plymouth, Mass. 1898-08 5 
Gloucester, Mass. 1898-08 6. 
E. Providence, R.1. 1906-08 16.3 
Pawtucket, R. I. 1898-08 16.3 





St. Paul, Minn. 1898-08 16.3 
Bridgeport, Conn. 1898-08 16.5 
Stonington, Conn. 1898-08 16.5 
Webster, Mass. 1898-08 16.7 
Appleton, Wis. 1900-06,08 16.8 
Brockton, Mass, 1898-08 17.0 
Harrison, N. J. 1900-08 17. 
Meriden, Conn. 1898-08 17.2 
Perth Amboy, N. J. 1900-08 17.3 
Cumberland, R. I. 1906-08 17.4 
Gardner, Mass, 1898-08 17.5 
Everett, Mass. 1898-08 17.6 
New York, N. Y. 1898-08 17.6 
Rochester, N. H. 1900-08 17.6 
Ansonia, Conn. 1898-08 17.7 
Naugatuck, Conn. 1898-08 17.7 
Elizabeth, N. J. 1898-08 17.9 
Schenectady, N.Y. 1898-08 17.9 
eemeeewn. Conn. 1898-08 18.0 
Carlisle, Pa 1900-08 18.1 
Hoboken, N. J. 1898-08 18.3 
Owosso, Mich. 1900-08 18.4 
Jersey City, N. J. 1898-08 18.5 
Manchester, N. H. 1898-08 18.5 
Montclair, N. J. 1900-08 18.5 
Greenwich, Conn. 1898-08 18.6 
Lynn, Mass. 1898-08 18.6 
Rutland, Vt. 1900-08 18.9 
Bayonne, N. J. 1900-08 19.0 
New Rochelle, N.Y. 1898-08 19.1 
Newark, N. J. 1898-08 19.2 
Syracuse, N. Y. 1898-08 19.2 
Utica, N. z 1898-08 19.3 
Olean, N. 1898-08 19.4 
Passaic, Ne = 1900-08 19.4 
Burlington. Vt. 1900-08 19.5 
Kingston, N. Y. 1898-08 19.5 
Malden, Mass. 1898-08 19.5 


Providence, R. I. 1898-08 19.6 


Milwaukee, Wis. 1898-08 19.7 
Windham, Conn. 1898-08 19.7 
Lowell, Mass. 1898-08 § 19.8 
Titusville, Pa. 1906-08 19.9 
Cities with Typhoid Death Rate 
100,000, 
Gloversville, N. Y. 1898-08 20.0 
Haverhill, Mass. 1898-08 = 20.1 


New Britain, Conn. 1898-08 20.2 
San Diego, Cal. 1800-08 20.2 
Manchester, Conn. 1898-08 20.4 
Ottawa, II]. 1900-08 20.4 
New London, Conn. 1898-08 20.5 
San Jose, Cal. 1800-08 20.6 
Eau Claire, Wis. 1900-08 20.7 
Southbridge, Mass. 1898-08 20.7 
Detroit, Mich. 1898-08 20.9 
Paterson, N. J. 1898-08 20.9 
Danbury. Conn. 1898-08 21.0 
Tiffin, O. 1900-08 21.1 
Danvers, Mass. 1898-08 21.2 
Lebanon, Pa. 1900, 06-08 21.2 
Natick, Mass. 1898-08 21.3 


1900-05 = 21.3 
1900-08 
1898-08 
1906-08 21.7 


Sioux City, la. 
Pontiac, Mich. 
Chelsea, Mass. 
Stockton, Cal. 


Bridgeton, N. J. 1900-08 21.8 
Camden, N. J. 1898-08 22. 
Taunton, Mass. 1898-08 22. 


x4 
a 


Framingham, Mass. 1898-08 


0 

0 

22.2 

Hazleton, Pa. 1900-08 22.5 
Auburn, N. Y. 1898-08 22.6 
Westfield, Mass. 1898-08 22.6 
Homestead, Pa. 1906-08 22.9 
Muskegon, Mich. 1900-08 22.9 
Johnstown, N. Y. 1898-08 23.0 
Orange, N. J. 1900-08 23.0 
Lincoln, Neb. 1898-08 23.1 
Omaha, Neb. 1898-08 23.1 
Atlantic City, N. J. 1900-08 23.2 
South Bend, Ind. 1898, 00-08 23.2 
Boston, Mass. 1898-08 23.3 
Lawrence, Mass. 1898-08 23.4 
Portsmouth, N. H. 1900-08 23.4 
Beverly, Mass. 1898-08 23.5 
Northampton, Mass.1898-08 3.8 
Pittsfield, Mass. 1898-08 23.8 
Plattsburg, N. Y. 1898-08 23.8 
New Brunswick,N.J. 1900-08 23.9 
Colo. Spgs., Colo. 1906-08 24.2 
Akron, 0. 1898-07 24.3 
Decatur, I11. 1900-08 24.4 
Saginaw, Mich. 1898-08 24.4 
Springfield, Mass. 1898-08 24.5 
Nanticoke, Pa. 1906-08 24.8 
Chicago, Il. 1898-08 25.3 
Millville, N. J. 1900-08 25.5 
Rome, N. Y. 1898-08 25.4 
Salem, Mass. 1898-08 25.5 
Plainfield, N. J. 1900-08 25.6 
New Bedford, Mass. 1898-08 25.7 
Plymouth, Pa. 1900-08 25.7 
Ishpeming, Mich. 1900-08 25.8 
Jamestown, N. Y. 1898-08 25.9 
Newark, O. 1900-08 26.3 
Barre, Vt. 1900-08 26.8 
Bennington, Vt. 1900-08 26.9 
Buffalo, N. Y. 1898-08 27.0 
Newport, R. I. 1900-08 27.1 
Green Bay, Wis. 1900-08 27.5 
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13.3 

7.3 

5.5 
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5.2 

4.5 

5.4 
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16.9 

7.9 

5.1 
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0 

10.2 

0 

9.7 

8.0 

7.6 

20.0 

0 

13.7 

6.5 

0 

12.5 

6.0 
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12.0 

14.3 

0 
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11.5 

15.8 s 
14.9 35,999 
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4.2 20,006 
19.0 21,085 
10.0 42,728 
11.8 20,754 
9.0 42,345 
15.4 62,059 
7.4 12,116 
15.3 1,698,575 
0 10,583 
6.5 15,343 
12.9 35,957 
5.1 15,369 
8.1 62,442 
6.0 13,649 
0 18,255 
4.1 22,892 
10.1 18,157 
0 8,448 
0 8,033 
20.7 352,387 
3.8 22,034 
9.4 18, 
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Years. 
1898-08 
1906-08 
1900-08 
1898-08 
1906-08 
1898-08 


City and State. 
Oakland, Cal. 
Warren, Pa. 
Alameda, Cal. 
St. Louis, Mo. 
Lewiston, Me. 
Dayton, O. 


Richmond, Ind. 1900-08 
Clinton, Mass, 1898-08 
Dunmore, Pa. 1906-08 


1898-08 
1898-08 
1900-08 
1898-08 
1898-08 
1898-08 


Stamford, Conn. 
Hartford, Conn. 
Massillon, O. 
Middletown, N. Y. 
Scranton, Pa. 


Binghamton, N. Y. 


Waltham, Mass. 1898-08 
Canton, O 1898-08 
Davenport, Ia. 1898-05 


Kalamazoo, Mich. 1898-08 


Cities with Typhoid Death Rate between ¢ 


Typhoid death rate 
per 100,000 





100,000. 
Amesbury, Mass. 1898-08 30.0 
Waterbury, Conn. 1898-08 30.0 
Fort Wayne, Ind. 1898-08 30.2 
Portland, Ore. 1898-08 30.5 
Berkeley, Cal. 1906-08 30.6 
Chambersburg, Pa. 1906-08 30.7 
Aurora, 1ll. 1900-08 = 30.7 
Lorain, O. 1898-07 = 31.1 
Tonawanda, N. Y. 1898-08 31.1 
York, Pa. 1898-08 31.2 


1898-08 
1898-08 
1900-08 
1900, 06-08 


No. Tonawanda,N.Y. 
Amsterdam, N. Y. 
Marinette, Wis. 
Oil City, Pa. 
Hornell, N. Y. 1898-08 
Easton, Pa. 1906-08 
Wilkes-Barre,Pa. 1900, 06-08 
Wabash, Ind. 1901-08 
Adrian, Mich. 1906-08 
Hamilton, O. 1900-08 
Portland, Me. 1898-08 
Cranston, R. I. 1906-08 
North Adams, Mass. 1898-08 
Sioux Falls, S. Dak. 1906-08 
Elkhart, Ind. 1901-08 
Dover, N. H. 1900-08 
Norwalk, Conn. 1898-08 
Batavia, N. Y. 1904, 06-08 
Fulton, N. Y. 1898-08 
Cortland, N. Y. 1898-08 
Galveston, Tex. 1906-08 
Traverse City, Mich. 1900-08 
Minneapolis, Minn. 1898-08 
Geneva, N. Y 1898-08 
Manistee, Mich. 1906-08 
Seattle, Wash. 1898-08 
Baltimore, Md. 1898-08 
Hagerstown, Md. 1906-08 
Toledo, O. 1898-08 
Albany, N. Y. 1898-08 
Quincy, Ill. 1898-08 
Tacoma, Wash. 1898-08 
Battle Creek, Mich. 1900-08 
Little Falls, N. Y. 1898-08 
Phillipsburg, N. J. 1900-08 
Lima, Ohio 1900-08 





Anderson, Ind. 1901-08 
Los Angeles, Cal. 1898-08 
Huntington, Ind. 1901-08 


1898-08 
1898-08 
1899-08 
1900-08 
1900-08 


Erie, Pa. 
Cleveland, O. 
Oneonta, N. Y. 
Port Huron, Mich. 
Morristown, N. J. 


35. 

35.8 
36.0 
36.0 
36.0 
36.2 
36.5 
36.5 
36.6 


36.7 


38.0 





55.8 
DAS 
39.6 
41.0 
40.0 
40.6 
70.4 
75.0 
95.6 






45.7 
100.0 
56.4 
61.8 
56.5 
125.2 
102.1 
73.7 
71.0 
47.0 


90 
iS 





61.2 
90.6 


est. 


population. 

Aver- High- Low- 
age. est. 
27.5 43.8 
275 37.6 
27.7 43.5 
27.7 52.4 
27.8 32.0 
28.0 44.4 
28.2 59.3 
28.4 a2. 
28.8 7 
28.8 73.8 
28.9 70.7 
29.0 53.3 
29.3 66.7 
29.5 42.6 
29.6 43.1 

















— Popula- 
tion, 
1900. 


66,960 


39,647 
23,481 
30,667 











11,267 


Memphis, Tenn. 
Peekskill, N. Y. 
Bay City, Mich. 
Kokomo, Ind. 
Newburgh, N. Y. 
Newburyport, Mass. 
Indianapolis, Ind. 
Covington, Ky. 
Dunkirk, N. Y. 
Pottsville, Pa. 


Cities with Typhoid Death Rate between 


Newport, Ky. 
Findlay, Ohio 
Grand Rapids Mich. 
New Haven, Conn. 
Carbondale, Pa. 
Flint, Mich. 
Michigan City, Ind. 
Port Jervis, N. Y. 
Lafayette, Ind. 
Trenton, N. J. 

San Francisco, Cal. 
Sunbury, Pa. 
Ironwood, Mich. 
Evansville, Ind. 
Elmira, N. Y. 
Jackson, Mich. 
Glens Falls, N. Y. 
Kansas City, Mo. 


Leavenworth, Kan. 
Springfield, Ill. 
New Orleans, La 


Saratoga Spgs., N.Y. 
Chester, Pa. 
Savannah, Ga. 
Marion, Ind. 
Williamsport, Pa. 
Dubois, Pa. 
Reading, Pa. 
Corning, N. Y. 
Elwood, Ind. 
Jacksonville, Ill. 
Marquette, Mich. 
Altoona, Pa. 
Annapolis, Md. 
Logansport, Ind. 
Frederick, Md. 
Lansing, Mich. 
Poughkeepsie, N. Y. 
Superior, Wis. 
Mankato, Minn. 
Oswego, N. Y. 
Belleville, Ill. 
Ithaca, N. Y. 
Waterville, Me. 
Lancaster, Pa. 
Adams, Mass. 
Denver, Colo. 
Alpena, Mich. 
Bristol, Conn. 
Wilmington, Del. 


Cities with Typhoid Death Rate between 50 and 60 per 


Cincinnati, O. 
Berlin, N. H. 

So. Bethlehem, Pa. 
Key West, Fla. 
Burlington, Ia. 
Vincennes, Ind. 
Ottumwa, Ia. 
Wichita, Kan. 
Bellaire, O. 
Ashtabula, O. 
Terre Haute, 
Philadelphia, 
Meadville, Pa. 
Muncie, Ind. 
New Albany, Ind. 
Peru, Ind. 


Ind. 
Pa, 


1898-08 
1900-08 
1900-08 
1901-08 
1898-08 
1898-08 
1898-08 
1898-08 
1898-08 
1900-08 





100,000. 


1900-08 
1900-08 
1898-08 
1898-08 
1900-08 
1900-08 
1900-08 
1898-08 
1901-08 
1898-08 
1898-08 
1906-08 
1900-08 
1898-08 
1898-08 
1900-08 
1898-08 
1898-08 
1900-08 
1898-08 
1898-08 
1900-08 
1906-08 
1898-08 
1901-08 
1900-08 
1900-08 
1898-08 
1898-08 
1901-08 
1900-08 
1900-08 
1898-08 
1900-08 
1901-08 
1900-08 
1900-08 
1898-08 
1898-08 
1900-08 
1898-08 
1900-08 
1898-08 
1898-08 
1898-08 
1898-08 
1898-08 
1906-08 
1898-08 
1898-08 











38. i 22.4 102,320 Norristown, Pa. 1900-08 ; 
38. < 9.7 10,358 Richmond, Va. 1898-08 38. 
38. oe 22.0 40,747 Biddeford, Me. 1900-08 5. 
38. ; 8.7 10,609 Washington, D. C. 1898-08 9. 
39. } 25.9 24,943 San Antonio, Tex. 1899-08 89.§ 
39.1 ls 13.7 14,478 Allentown, Pa. 1898-08 SM. 
39. . 26.4 169,164 Duluth, Minn. 1898-08 5 8 
39. 3.f 27.6 42,938 Alexandria, Va. 1900-08 2. 7.5 
39.9 76.6 8.9 11,616 Lockport, N. Y. 1898-08 5. 3. 
39.9 58.9 122 15,710 Louisville, Ky. 1898-08 7. b. 
Columbus, O. 1898-08 & ; 2.3 
40 and 50 per Ogdensburg, N. Y. 1898-08 { 95. 3 
Troy, N. Y. 1898-08 58.5 155.0 27.4 
Norfolk, Va. 1898-08 58. 80.3 3.f 
40.1 75.0 7.0 28,301 Pottstown, Pa. 1900-08 5 j 
40.4 113.6 0 17,613 Nashville, Tenn. 1898-08 
40.4 61.6 29.7 Columbia, Pa. 1900-08 
40.5 94.4 25.9 Watervliet, N. Y. 1898-08 
40.6 67.9 6.6 Columbus, Ind. 1900-08 
408 68.8 19.7 Harrisburg, Pa. 1898-08 
413 684 13.1 
416 92.8 0 Cities with Typhoid Death Rate between 60 and 
41.8 81.1 15.4 1 100,000. 
41.8 80.2 1835 3,é 
42.0 75.0 16.7 2.7 Marietta, O. 1900-08 604 115.5 183 
42.0 71.7 8.8 R. Mobile, Ala. 1898-08 60.4 106.7 35.0 
42.2 82.4 0 9, Duquesne, Pa. 1906-08 62.1 
42.3 66.1 26.7 59, Hudson, N. Y. 1898-08 62.1 
425 86.8 28.0 35,6 Salt Lake City, Utah 1898-08 62.3 
42.77 67.5 19.7 5, Washington, Ind. 1901-08 62.3 
42.7 &5 149 2,6 Conneaut, O. 1898-08 62.3 
43.0 80.3 25.1 163,752 Bangor, Me. 1900-08 63.2 
43.2 84.7 22.6 20,735 $=Jeffersonville, Ind. 1900-08 63.6 
43.4 85.8 25.8 34,159 Chillicothe, O. 1900-08 65.3 
43.7 64.1 29.6 287,104 Leadville, Colo. 1900-08 65.3 
44.1 718 225 12,409 Johnstown, Pa. 1898-08 65.5 
44.2 65.8 25.4 33,988 Danville, Pa. 1906-08 66.1 
44.4 788 225 52.244 Sacramento, Cal. 1900-08 66.7 
44.7 82.4 7.7 17,337 Long Branch, N. J. 1900-08 67.2 
44.8 71.0 17.3 28,757 Spokane, Wash. 1898-08 67.5 
44.9 T74 16.7 9,375 Portsmouth, O. 1898-08 68.5 
45.0 66.2 25.8 78,961 Menominee, Mich. 1900-08 69.0 
45.1 87.5 16.7 11,061 Rensselaer, N. Y. 1898-08 69.7 
45.2 59.8 23.4 12,950 
45.7 101.8 17.9 15,078 Cities with Typhoid Death Rate Between 
45.9 79.5 19.6 10,058 100 000 
46.1 68.9 2435 38,973 ‘ 
46.1 779 109 8,525 Atlanta, Ga. 1898-08 72.6 102.5 60.8 
46.5 73.7 16.5 16,204 Muscatine, la. 1900-05 120.8 35 
465 884 10.2 9,296 Ironton, O. 1898-08 106.2 3.1 
46.6 76.7 109 16,485 Watertown, N. Y. 1898-08 211.7 23.7 
46.7 117.2 21.1 24,029 Wilmington, N. C. 1900-08 100.1 50.9 
46.7 125.9 15.1 31,091 Beaver Falls, Pa. 1906-08 117.1 29.1 
47.0 276.0 0 10,599 Paducah, Ky. 1900-08 138.8 42. 
47.0 84.1 17.0 22,199 Augusta, Me. 1898-08 232.7 32.0 
47.2 773 26.7 17,484 Charleston, S. C. 1898-08 0 47. 
47.2 336.9 0 13,186 Raleigh, N. C. 1900-08 42 
47.8 176.6 0 9,477 McKeesport, Pa. 1898-08 4 
48.0 79.6 143 41,459 Petersburg, Va. 1900-08 5 
48.1 81.5 0 11,134 Butler, Pa. 1906-08 55 
48.8 68.5 30.3 133,859 S’lt Ste.Marie, Mich. 1900-08 
49.2 69.2 23.3 11,802 Lynchburg, Va. 1900-08 
49.1 137.9 18.6 9,643 Hammond, Ind. 1901-08 
49.7 94.7 23.9 76,508 Jacksonville, Fla. 1900-08 
Newcastle, Pa. 1900-08 
Cohoes, N. Y. 1898-08 


100,000. 
1898-08 50.7 80.2 18.6 
1900-08 50.8 123.8 8.0 
1900-08 51.0 205.3 13.1 
1900-08 51.2 109.8 10.4 
1900-05 515 56.2 45.0 
1901-08 51.8 1181 16.9 
1900-03 52.2 i 36.0 
1900-08 52.2 ‘ 28.1 
1900-08 8 .8 20.2 
1900-08 - : 7.7 
1898-08 53.4 75.0 36.6 
1898-08 53.6 74.8 34.6 
1900-08 53.9 105.3 17.2 
1900-08 53.9 95.5 16.4 
1901-08 54.5 135.7 14.5 
1900-08 54.5 130.0 16.6 





Wheeling, W. Va. 
Phoenixville, Pa. 


1898-08 
1906-08 


325,902 Wilkinsburg, Pa. 1906-08 
8,886 Steelton, Pa. 1900-08 
13,241 Youngstown, O. 1898-08 
17,114 
23,201 Cities with Typhoid Death 
10,249 
18,197 Allegheny, Pa. 1898-07 
24,671 West Chester, Pa. 1906-08 
9,912 Cumberland, Md. 1906-08 
12,949 Pittsburg, Pa. | 1898-08 
36,673 Pueblo, Colo. 1900-08 

1,293,697 Braddock, Pa. 1906-08 
10,291 Niagara Falls, N. Y. 1898-08 
20,942 + Fresno, Cal. 1900-08 
20,628 Escanaba, Mich. 1900-08 
8,463 Sharon, Pa. 1906-08 
























180.0 














60,651 
46,624 


36,848 
17,870 
12,818 

7,466 


70 and 100 per 


890.872 
14,078 
11,868 
21,6 
20,976 
10,054 
19,446 
11,638 
55,807 
13,643 
34,227 
21,810 





12'086 
44,885 


129,896 
9,524 
17,128 
321,616 
27,157 


over 100 per 100,000. 
136.3 56.2 

123.0 95.9 

148.5 77.5 

144.2 46.6 

311.7 57.7 

146.4 98.0 

181.6 98.0 

240.6 60.9 

351.4 28.0 


244.4 109.2 


8,916 


TABLE II._URBAN POPULATIONS OF REGISTRATION STATES AND OF REGISTRATION CITIES IN BOTH NORTHERN AND SOUTHERN NON-REGISTRATION 
STATES, SHOWING PERCENTAGES OF URBAN POPULATION IN EACH GROUP OF TYPHOID DEATH RATES. 





State 

Rhode Island ......é 
New Hampshire .... 
New FORE ..2ccccee 
New Jersey ........¢ 32, 
VORIING fn ere tis e00:68 
Massachusetts ...... 
Commecticté. <0 cc00. 
MiCRIGNR.  séscinscss De 
MOIR catusic cew wuss 
South Dakota ...... 
Maryland .....0s0s. 
RGR. béccus oxen ( 
California ....secses 9,117 
UOIOIIIE 665.404 weed 
Pennsylvania .......¢ 
WiRGGSIN. 2.0 eck ates 19,164 
MIBNGGOtR 2.6 .ksiswes 0 
i Eee 0 
Nebraska ........ 0 
i eae ee ee 0 
a ee ee eee 0 
Washington ........ 0 
MRO -wécah-s.0hes.0 0 
OFOROR 5 os -ocin cv ccawe 0 
RN SAG cance «une 0 

GUD é.eaicakns Sees 0 
FOMNGESSCE 2 ic ccccess 0 
ROM e645 Goes hans 0 
UC. 0 
Delaware ...csosccee 0 
Louisiana ........-- 0 
GOOIE 6.63. ceeweesss 0 
Washington, D.C... 0 
Lil re . 0 
i ee 0 
AIBDOIE. occ scccsess 0 
North Carolina..-.... 0 
South Carolina ..... 0 
West Virginia ...... 0 





_ 









7 
512,049 
292,956 


36,201 


0 
0 
0 





al USO 
226,537 


157,090 


—___—_——-_——-Typhoid Death Rate between 


: %. 
B.< 3.8 
i. 8.3 
2 241, 4.8 
25.4 22,319 1.9 
Dt 0 0 
48,151 2.3 
71,071 12.1 
111,789 15.0 
59,622 36.2 
10,266 100.0 
522,548 93.7 
278,357 45.8 
115,632 17.8 
0 0 
167,530 5.8 
8.5 16,195 3.8 
202,718 45.2 
0 0 
0 0 

60,399 < 





0 0 0 
0 0 0 
0 55.9 
0 8! 41.5 
O 42,9388 14.5 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 


r--40-50.--, ---50-60.--—, ---60-70.-— --70-100.— --Over 100 
Pop. %. Pop. %. Pop. %. Pop. %. Pop. 
0 1) 0 0 0 0 0 0 0 0 
9 0 8,886 5.6 0 0 0 0 0 0 
140.554 2.8 104,186 2.1 16,994 3 45,606 9 19,457 4 
73,307 6.4 0 0 8,872 8 0 0 0 0 
0 0 0 0 0 0 0 0 0 v0 
11,134 5 0 0 0 0 0 0 0 0 
117,670 20.0 0 0 0 0 0 1) 0 0 
173,898 23.3 0 0 2,818 1.7 10,538 1.4 9,549 1.3 
0 0 16,145 9.8 21,850 133 11,6388 7.1 0 0 
0 0 0 0 0 0 0 0 0 
17,821 3.2 0 0 0 0 0 0 17,128 3.1 
138,464 22.8 105,085 17.3 19,265 3.2 12,376 2.0 0 
342,782 52.8 0 0 29,282 45 0 0 12,470 19 
133,859 68.4 0 0 12,455 6.4 0 O 28,157 14.4 
254,859 8.9 1,451,089 50.6 53,014 1.9 116,614 4.1 485,606 16.9 
Registration Cities, Northern Non-Registration States. 
31,091 7.3 0 0 0 0 0 0 0 0 
10,599 2.4 52,969 11.7 0 0 0 v 0 0 
163,752 19.4 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
67,721 3.7 0 0 0 0 0 0 0 
0 0 41,9388 33.4 0 0 14,073 11.4 0 0 
0 0 0 0 36,848 23.7 0 0 0 0 
17,613 1.3 474,323 36.3 44,194 3.4 56,753 4.4 0 0 
0 ) 0 0 0 0 0 0 0 0 
20,735 45.9 24,671 54.1 0 0 0 0 0 0 
0 0 0 0 53,531 100.0 0 0 0 0 
Registration Cities, Southern Non-Registration States. 
0 0 80,865 44.1 0 0 0 0 0 0 
0 0 53,821 0 0 0 0 0 0 0 
28.301 9.6 204,731 69.3 0 0 19,446 6.6 0 0 
76,508 100.0 0 0 0 0 0 0 0 0 
287,104 100.0 0 0 0 0 0 0 0 0 
52.244 36.8 0 0 0 0 89,872 63.2 0 0 
0 0 278,718 100.0 0 0 0 0 0 0 
0 0 146,202 77.7 0 0 40,701 22.3 0 0 
0 0 17,114 37.6 0 0 28,429 32.4 0 0 
0 0 0 0 38,469 100.0 0 0 0 0 
0 0 0 0 34,619 100.0 0 0 Or OU 
0 0 0 0 0 0 55,807 100.0 0 0 
0 0 0 0 0 0 38,878 100.0 0 iF) 





Registration States. 


%- Population. 


Total 


347,882 
158,650 
5,001,176 
1,154,001 
46,620 
2,132,623 
589,077 
747,334 
164,594 
10,266 
557,497 
607,834 
649,414 
195,566 
2,865,810 








155,23: 
1,370,080 
90,426 
45,406 


53,531 


183,185 
91,110 
295,416 
76,508 
287,104 
142,116 





not included 


Urban population 
in table. 


204,000 
20,000 
111,000 
26,000 
398,000 


10,000 
220,000 








139,000 
16,000 


85,000 
236,000 
66,000 
0 


27,000 
89,000 

0 
82,000 
33,000 
85,000 
61,000 
43,000 
32,000 
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rates of the various states. Arkansas, Idaho, those southern cities for which we have records 
Mississippi, Montana, Nevada, North Dakota, are uniformly high, indicating that the same con- 
‘Klahoma and Wyoming have no registration ditions prevail in all the southern towns. What- 
population. A few of the cities of Iowa were ever may be the cause or causes a study of the 
classed as registration during 1900-03-04, but rates of the past eleven years offers little hope 
all have been dropped, so that Iowa is the only of an immediate reduction. The elimination of 
state having a considerable urban population the water pollution will cut down the highest 
vhich has no registration cities at the present rates, general improvements such as sewers will 
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FIG. i. 


(Heavy line represents Norfolk & Southern 


time Illinois has very few of its smaller cities 
in the registration lists. 

The population of the states has been grouped 
by increasing typhoid rates. For simplicity of 


calculation the percentages are based on the 1900 


population instead of using a mean figure for the 


years covered. The states are arranged by the 
largest percentage below 20 until that percent 
falls below 20%, when the rate of 3O is taken, 
and so on. 

The states having 50% of their urban popula- 


tion below 20 are all old, thickly settled eastern 
states, Rhode Island being the leader, with 90% 
of its population below 20. New York owes its 
position mainly to the low rate of New York 
City, while New Hampshire and New Jersey 
have a considerable population besides Man- 
chester in the former and Newark and Jersey 
City in the latter with rates below 20. 
Massachusetts has only 49% below 20, Boston 
being in the group. between 20 and 30. The 


majority of the smaller cities of Connecticut are 


below 20, the rates of Hartford and New Haven 
accounting for the large percentages in the 
higher groups. Similarly, Detroit’s rate de- 
termines the position of Michigan. Maine is 
conspicuous for the scattering of its cities, no 
two being in the same group. Colorado and 


Pennsylvania are the only states having a large 
percentage with typhoid 100, Pueblo 
the offender in Pittsburg, 
number of small Pennsylvania. 
New England shows the _ best 
rates, Maine being the only very high state. The 
western and of the the 
non-registration states high 


rate over 
Colorado, and 


towns, 


being 
with a 
Sectionally, 


in 


states most cities in 


western show 


typhoid rates. 


Wisconsin has a very high percentage below 
20 among the northern non-registration states 
Minnesota offers an excellent example of the 
effect of water pollution in the rates of 
Minneapolis and St. Paul. Minnesota would have 
had 85% of its population below 20 instead of 


40% if Minneapolis had had the same quality of 
water-supply as St. Paul. 
approaching 

As 


Ohio shows conditions 


those of Pennsylvania. 


already discussed, the typhoid rates of 


MAP OF NORTHERN HALF OF NORFOLK & SOUTHERN RY. 
LINES, SHOWING LOCATION OF ALBEMARLE SOUND CROSSING. 


PIG: 2. 


Ry.) SOUTHERN RY. 
lower all, yet the fact remains that while the 
northern cities show a large decrease in typhoid 
in the years included in this table there has 
been little change in the southern cities. All 
of the northern cities with good water-supplies 
ought to reach rates of 15 and lower during the 
next ten years, judging from the decrease 


shown in the period covered by this table. 


A Five-Mile Trestle Across Albemarle Sound, 
Norfolk & Southern Ry. 


The Norfolk & Southern Ry. has recently com- 
pleted a five-mile trestle crossing over Albemarie 




































capacity of one steamer, and the necessity ap 
peared of either providing a second steamer or 
establishing a permanent crossing. The increas 
of freight traffic, present and future, from thé 
rich agricultural and timber sections tributary 
to the line made it appear that the time had 
come when economy and good business policy re 


quired a fixed crossing to be built. 












Black 
Walnut Point 





Belhaven 


c 
To 


PLAN OF TRESTLE CROSSING OVER ALBEMARLE SOUND 
BETWEEN EDENTON AND MACKEY'’S FERRY, N. C.; NORFOLK & 


LOCATION.—The 
ing to the 
gathered 
northeasterly 
system. 


relation of the Sound 
lines north and south of it may be 
from the map Fig. 1, showing the 
half of the Norfolk & Southern 
Albemarle Sound about five miles 
wide at this point, though the distance between 
Edenton Mackey’s Ferry, the route of the 
ferry, is several miles greater, as shown by the 
plan Fig. 2. An approach of 3.6 miles the 
north bank and one of ‘“-mile on the south 
bank were required to extend the existing lines 
to the most favorable point for bridging the 
Sound. The north approach was on high ground, 
but the southerly approach was in soft 


cross- 


is 


and 


on 


swamp 













Sound, from Edenton to Mackey’s Ferry, N. C. and required a log mattress bedding for the fill. 
This notable structure gives a track connection The water crossing itself is a trifle over 5 
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between the northern and southern halves of the 
company’s lines, which hitherto have been con- 
nected only a car-ferry (since May, 1899). 
The business of the road gradually outgrew the 


by 








miles long: 26,668 ft. out to out of stringers. Th 


water averages 21 ft. deep over most of th 
length (19,000 ft.), shoaling at the ends to abou! 
4 ft. The bottom is sand, clay and mud, a 
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most points capable of giving a good bearing 
for piles with moderate penetration, but in some 
places requiring very long piles to reach satis- 
factory bottom. 

The navigation requirements imposed by the 
War Department called for two movable spans 
it the two main channels of the Sound, of 140 





7"x/6"«x/19" 


35-FT. SPANS.—The piers for the 51% ft. 
girder spans are each composed of two S8S-pile 
bents, 5 ft. c. to ec. These piles were creosoted. 
Fig. 4 gives details of the bracing and the cap- 
timber system. The girders are 15 ft. c. toc. In 
common with the two draws they were designed 
at the start for E-50 loading, so that when the 
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Side Elevation 


FIG. 4. 


ft. clear width at the north channel and 35 ft. 
clear at the south channel, and five fixed open- 
ings of 35 ft. width and 12 ft. clearance above 
water for passage of motorboats. 

GENERAL DESIGN—The structure designed 
to meet these conditions is as follows: The main 
part is a timber trestle of 12% ft. spacing of 
bents, with six piles per bent. The motorboat 
spans are through plate-girders, 51% ft. long 
end to end, giving 385 ft. clear between fender 
piles; they were placed generally 3,000 ft apart, 
in the order shown by Fig. 2. The north chan- 
nel span is a Scherzer rolling-lift draw 152 ft. 
c. to ce. of channel piers, giving 140 ft. clear 
opening. The south channel span is a deck 
plate-girder swing-span, 94 ft. long end to end, 
giving two 35-ft. openings. 

TRESTLE.—The principal particulars of the 
trestle construction are given by the drawing 
Fig. 3. The 6-pile bents carry two lines of 8 

16 in. long-leaf yellow pine stringers under each 
rail, each pair being spaced by round cast-iron 
separator spools 2 ins. thick and held together 

bolts. The 25-ft 
breaking joint. Two bolts were used 
near each end of each span. These stringers 
are designed for Cooper's E-40 loading, but it 
to strehgthen for E-50, when 
this becomes necessary, by adding a third line 
of 8 x 16 under each rail, outside the present 
stringers. The ties, 8 x 7 ins. by 9 ft., are spaced 
14 ins. on centers; they were dressed on one side 
to uniform thickness, and are secured to alter- 
nate lines of stringers by %-in. boat spikes left 
projecting ™%-in. so as to be easily pulled by a 
bar for repairs. The guard-rails (outside only) 
are 6 


by ‘4-in stringers are in 


lengths, 


is contemplated 


S-in. long-leaf pine, dapped l-in. over 
ties, lap-spliced and bolted with %-in. bolts, and 
fastened to alternate ties by %-in. boat spikes 
At intervals of 1,000 ft. refuge platforms for 
handears and men are built on extended ties. 
The piles are untreated cypress or long-leaf 
pine, of lengths varying from 55 ft. to 97 ft. 
They were specified to be at least lz ins, through 
at a point 8S ft. below the butt, at least 7 ins. 
vt the tip, and with at least 9 ins. heart at the 
cut-off. All six piles of the bent are battered. 
The penetration into the bottom varies from a 
minimum of 20 ft. to a maximum of 60 ft., aver- 
aging about 40 ft. As computed by the En- 
gineering News formula they will sustain a load 
ff 16 to 20 tons per pile. Cut-off level is 10 ft. 
2% ins. above mean water. Caps and braces 
are of long-leaf pine. 





Front Elevation. 


DOUBLE BENT FOR SUPPORT OF 35-FT. GIRDER SPAN. 
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Part Side Elevation 


FIG. 5. 


trestle is strengthened by adding the third 
stringer under each rail the whole structure 
will be good for E-5() trains. 

ROLLING-LIFT SPAN.—The draw over the 


north channel is located about 9,000 ft. from the 
north shore. It is a square single-leaf single- 
track Scherzer through span of regular type. 
The operator’s house is located alongside the 
track-girder piers. The trusses are spaced 17 
ft. « toc 

The piers and fenders of this span are de- 
tailed in Fig. 7. The superstructure is shown 
by the views Figs. 8 and 9. 

The two track-girder piers are set 38 ft. 6 ins. 
apart, and the channel piers are 152 ft. apart, 
e. toc. All three are of concrete reinforced with 






El 17.5, 2 to 3 ft. above original bottom, so that 
they projected 14 to 16 ft. above dredged bot 
tom. Then a layer of sand about 2 ft. deep was 
deposited around the piles, to give a clean bed 
for the concrete. Upon this was placed concrete 
to a thickness of about 10 ft., .he lower 6 ft. 
of 1:4:8 mixture and the remainder of 1:214:5, 
The bottom thus cofferdam was 
pumped out and the pier concrete placed, in 
forms. The main body of the pier is of 1:3:6 


t 


sealed, the 


concrete, while the coping concrete was mixed 


in proportions 1:1:2. 
The draw is operated by a Fairbanks-Morse 


3-cylinder gasoline engine of 30 HP At max- 
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Cross Section 
PILE REST-PIER FOR SWING-SPAN, ALBEMARLE SOUND 
CROSSING. 


imum speed the bridge can be raised to full 
height in 1%, mins 
for greater safety, and hand gear is fitted in 
addition. 

SWING-SPAN.—The south channel is crossed 
by a 94-ft. deck plate-girder swing bridge. The 


Two engines are provided, 


center pier is a circular concrete structure 15 
ft. 6 ins. in diameter, with corru 
gated bars. The same nrethod of 


reinforced 
construction 
was followed as for the Scherzer span piers, but 
the excavation was not as deep. The turntable 
is 13% ft. in diameter, and the girders of the 
bridge are set 6% ft. c. to ¢. 

The rest-piers of this span consist each of three 
S-pile bents braced together. Fig. 5 shows this 


construction more fully. Fender piling protects 
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VIEW OF NORTH END OF ALBEMARLE SOUND TRESTLE OF NORFOLK & 


SOUTHERN RY. 


corrugated bars. The bottom at the site of this 
span was so soft that to get a rigid embedment 
for the piles it was decided to dredge out pits 
at the pier sites down to firmer strata. The 
dredging was carried to a depth of 16 ft. below 
bottom, or 35 to 37 ft. below mean water. 
Before starting work, a timber. sheet-pile 
cofferdam was driven around the site of each 
pier. Then the enclosed space was dredged out 
and the foundation piles were driven. With a 
2,500-lb. hammer an average penetration of 19 
ft. was secured. The piles were cut off at 


each rest-pier, and the center pier has a timber 
dolphin S6 ft. long, one end of which also carries 
the bridge-tender’s house. A cluster of 16 piles 
guards each end of the dolphin. 

The crossing was designed under Mr. F. L. 
Nicholson, Chief Engineer of the Norfolk & 
Southern Ry. Mr. J. E. Greiner, of Baltimore, 
Md., was Consulting Engineer. The company’s 
Resident Engineers were Messrs. Philip Aylett, 
R. W. Kennison and D. B. Packard. The trestle 
was built by the McLean Contracting Co., Bal 
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timore. The concrete piers were built by the 
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How to Keep an English Patent Alive. 


Any person may apply to the Comptroller for the r 
vocation of the patent on the ground that the patent« 


By AN ENGLISH LAWYER. article or process is manufactured or carried on excl 

_ ; , sively or mainly outside the United Kingdom. 

American inventors who have obtained pro- 
tection for their inventions within the United Under this section an American, who was 
Kingdom must needs take care that, by reason rival in business of another American who ha 
of a comparatively recent change in English taken out a patent in England, might apply t 
Patent Law, these rights are not allowed to have that patent revoked if it was not worked ji 
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officers of the road was run over the completed 
structure on Jan. 1, 1910, and on Jan. 17 the 
crossing was opened for traffic. 

The bridge saves an hour in time for passenger 
trains, and some 6 to 12 hours for freight trains, 
in addition to eliminating the operating cost of 
the ferry. 


lapse. To retain their monopoly in England they 
must work their inventions in England, either 
by themselves manufacturing, or else by granting 
licenses freely to other persons to manufacture. 

It is not proposed to be highly technical in this 
article: suffice it to refer to section 27 of the 
English Patents Act, 1907, which provides that: 











Y 26. 
Fe .2 
End Elevation. 
England. This shows that an English patent 
which is allowed to lie dormant, is a very 


vulnerable commodity. 

It ‘is proposed, in this article, to indicate som: 
of the most convenient methods by which a per- 
son foreign to England may comply with the law. 
Of course he may work his patent himself, when 
no question arises, but he more often finds 
it convenient to grant licenses to other people 


Licenses. 


Mr. Roberts in his ‘Patents 
1907,” page 65, says that: 

“Although the fact that the patentee has offered to 
grant licenses will not be an answer to a charge of non- 
working, it may substantially assist, or its absence may 
substantiaily prejudice, the patentee in showing that the 
process is worked to an adequate extent in the United 
Kingdom, or in proving satisfactory reasons why it i 
not worked.”’ 


and Designs Act 


However this may be, it is obvious that many 
foreign owners of English patents who cannot af 
ford to erect works in Great Britain will have 
to resort to the device of authorizing persons in 
England to work and manufacture in order to 
escape the penalties imposed by the Act of 1907 
In these circumstances it is probable that many 
English manufacturers will soon be tempted to 
become licensees of patents hitherto worked 
abroad. A few notes upon that branch of the 
patent law which relates to licenses may there- 
fore be of some practical use to American manu- 
facturers. 

A patent-license may be either a bare license 
(in which case, whether it is exclusive or not, it 
may be revoked at any time) or it may be a 
license coupled with an interest in the invention 
to which it relates. In the latter case it cannot 
be revoked. To illustrate what is meant by 
license coupled with an interest, reference may 
be made to the case of Ward vs. Livesey (5 Re 
ports of Patent Cases, England, 105). Ther 
the license was an authority enabling the licen 
sees not merely to make the patented articles 
but also to sell them when made to any person 


a 
é 


they chose and at whatever price they liked 
This was held to be a license coupled with 
grant. 


It is not necessary that a license shall be com 
posed by deed. It has been held by the Hous 
of Lords that a license given by a verbal agree 
ment merely is valid, and that the 


persons si 
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licensed were estopped from denying the validity 
of the licensor’s patent. 

That, however, is the letter of the 
practice no one should take a 
having all its terms carefully 


law. In 
license without 
considered and 
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FIG. 8. ROLLING-LIFT DRAW, LOOKING SOUTH. 


reduced to writing. 
parties may foresee no 
something troublesome 
satisfactory to find that 
and provided for. 

It may be mentioned that the following points 
are generally insisted on by anyone who is 
about to take a license. The licensor should be 
prepared to give, and the licensee insists upon 
having, an undertaking by the licensor that he 
will take all needful steps to prevent infringe- 
ment of the patent. In addition to this a licen- 
see often takes a guarantee that the patent is 
valid. It may be worth while for a prospective 
licensor to remember that the license does not 
of itself impose upon the licensee any liability 
to make or vend the particular article. So long 
as the license continues the licensee cannot dis- 
pute the title of the licensor. Even if the patent 
is found invalid, this fs no defense to an action 
for royalties under the license. To avoid any 
such absurd result, the licensee generally sees 
that there is a clear provision inserted for the 
termination of his obligation to pay royalty upon 
the patent being adjudged invalid, unless the 
decision is reversed on appeal. 

The non-payment of royalty 
a cause for forfeiting the license. In the in- 
terest of the licensee, the payment of royalty 
is sometimes made conditional upon the sub- 
sistence of the patent, but the licensor would 
be well advised not to tie himself down to any 
such provision. 

In certain sections of the Act of 1907, it is de- 
clared to be unlawful in any contract in rela- 
tion to the sale or lease of, or license to use or 


During the negotiations, the 
difficulties; but when 
turns up it is always 
it has been anticipated 


is usually made 


work, any article or process protected by a 
patent to insert a condition the effect of 
which will be: (a) to prohibit or restrict the 
purchaser, lessee, or licensee from using any 


article or class of articles, whether patented or 
not, or any patented process, supplied or owned 
by any person other than the seller, lessor, or 
licensor, or his nominees; or (b) to require the 
purchaser, lessee or licensee to acquire from the 
seller, lessor or licensor, or his nominees, any 
article or class of articles not protected by the 


patent. This provision does not, however, apply 


tionable conditions referred to; and (2) if the 
contract entitles the purchaser, lessee or licensee 
to relieve himself of 


such 


his liability to observe any 
giving three months’ notice 
in writing and on payment in compensation for 
such relief of such sum or such rent and royalty 
as may be fixed by an arbitrator appointed by 
the Board of Trade 


condition on 


Inasmuch as this branch of the law has ynly 
been in force for a short time, it has not yet 


been the subject of judicial explanation. 
Assignments. 

The rights of a foreign patentee can 
secured by assignment of the right to work the 
patent in England. 

A patentee may 
of his patent 


also be 


make an absolute assignment 
rights for the United Kingdom, so 
that, apart from express restriction, the 
would have a 
work the 


issignee 

independent right to 
grant and to 
sue for infringement in this country. Mr. Swan. 
in his “Patents, and Trade Marks” 
draws attention to the following points for th 
guidance of a 


perfectly 
invention, to licenses 


Designs 


person about to take an assign 


ment, 
A purchaser should consider the advisability of inserting 
in the deed of assignment 
effect: 
(1) That the vendor will 
the working of the invention, and afford him such infor 
mation and assistance as may be 


provisions to the following 


instruct the purchaser in 


necessary to enable him 
to carry out the invention to the best advantage 

(2) That the vendor—if he is the inventor—will kee; 
the purchaser informed of all 
make during the term of the patent, and, at the pur 
chaser’s request, 


improvements he may 


assign to him the benefit of such im 
provements. 

(3) That the vendor will refrain from 
fostering any work 
success of the invention sold 

It is 
have 


engaging in or 

antagonistic or prejudicial to the 
hoped 

made 


that the 
may be of 


observations which we 


above assistance to 


American inventors who own 


land, and who for the 


patents alive are 


patents in Eng 


purpose of keeping those 


constrained to enter 


into 


arrangements with English manufacturers 





DUST PREVENTION BY SPRINKLING with calcium 
chloride is criticized by the Roads Improvement Asso- 
ciation of England. A committee of road engineers ap- 
pointed by the association to examine various sections 
of road which had been sprinkled with calcium chloride 
solution to lay dust has just rendered a report. The 
committee says that the treatment has the ill effect of 
causing, during the winter months, an abnormal quantity 
of sticky mud, a decided tendency to licking up, and a 
disintegrating action upon the macadam surface. Never- 
theless the committee concludes that the calcium chlo 
ride solution is probably not more injurious to the mac- 
adam roads than the excessive water now demanded by 
the public in order to keep the dust down. 
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FIG. 9. THE ROLLING-LIFT DRAW IN OPEN POSITION. 
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Tests of Simple and Inexpensive Surveying 


Instruments.* 


By JOHN T. STEWART,+ Assoc. M. Am. Soc. C. E. 


Agricultural bulletins and instrument catalogs describe 
from time to time various simple and inexpensive de- 
es and instruments for performing survey work. The 
apparatus usually comes from agri- 


lemand for such 
ulturists or mechanics who have not had engineering 
training Neither have they sufficient work to justify 
the purchase of the ordinary grade of engineer’s instru- 
The work on which such instruments is to be 
of sufficient importance or magnitude to just- 
employment of an engineer unless one should be 
hand In many of our agricultural districts an 


near alt 
gineer is not available except by the expenditure of 
ynsiderable 
less thi 
is not employed and agricultural improvements are car- 


ingenuity of the work- 





money for traveling expense and time, Un- 
work is of considerable magnitude an engineer 
ried on by such methods as the 
man may happen to devise. 
Consequently there is apparently a field for an instru- 
ment that can be used by a person of ordinary mechan- 


between the range of the car- 


ical ability; something 


penters’ level and square and the engineer’s level and 
ransit The writer has had inquiries at various times 
for advice in regard to such an imstrument. On exam- 


ining into this 
definite data. 
such 


subject he was not able to secure any 
Engineers who are competent to pass judg- 
first-class instruments and 
have no time to with second-class ones. In- 
in regard to second-class instruments or home- 
that such an instrument 
there be- 


ment on devices use 
experiment 
formation 
made devices was 
used for a certain purpose and cost so much, 


ing no data given to indicate the range, efficiency and 


mply state 


accuracy Hence it appeared desirable that these various 
levices should be tested by one person under the same 
onditions, and that a study might be made of each, 
having in view its use by persons unskilled in survey- 
ing 

This test work was carried on during the summer of 


1809 under the direction of the writer, at the University 
Paul, Minn., as part of the agricultural experi- 
mental work by the Division of Agricultural Engineer- 
ing. The actual was done by Mr. H. B. Roe, a 
regular employee of the division, who had had ten years’ 


Farm, St. 
testing 


railway engineering work, assisted by Mr. 
Geo. F regular employee of the 
division as field assistant. All 
the field work and compilation of results was done by 
these two men, the object being to test each instrument 
in skilled hands and under the best conditions, and from 


experience in 


Krogh, who is also a 


draftsman and general 





that information determine its value under less favora- 
ble conditions. The land selected for the test was 
neither entirely level nor extremely hilly, but presented 


would ordinarily be found 
there would be a demand for this class 


such topographic features as 
on farms where 
of work. 

In carrying out these experiments the following points 
of comparison have kept mind: 
(A) construction; (B) first cost; 
tion or knowledge necessary to adjust and operate; (D) 
and the consequent rapidity 
under varying 
results and re- 


been continually in 


(C) simplicity of opera- 
the reach or range of sight 


of work: (E) retentivity of adjustments 


conditions of handling and weather; (F) 
each instrument tested is num- 


being 


marks For convenience 
bered and 
to determine the value of the general pattern of the in- 
strument rather than the individual make of any special 


referred to by its number, the cbject 


pattern 
in the elevation tests, readings were all taken on hubs, 
an engineer 20-in. Y-level being used as a standard. 





Whenever a defect was detected in an instrument which 


was liable to be intensified by conditions of weather or 
hange of ground, a special test was carried on under 
titese conditions to determine their actual influence, The 
reach of the standard level was 500 ft. each way, or 


1,000 ft. at a set up; with a self-reading rod, 1,320 ft. 
it each set up, % mile being covered with a self-reading 


rod in 50 mins 


No. 1 (Straight-Edge).—This was an ordinary straight 
edge 12% ft. long, having a 30-in. leg on each end to 
raise the main part above the ground so that grass, 


rough ground, etc., between the stakes would not inter- 
h setting it. It is leveled by an ordinary car- 
penter’s level attached to the upper side with a clamp. 
level, 75 cts.; wooden rod, 
labor in making frame, 


Carpenter's 
$1: material in frame, $1.25; 
$2.75; total, $5.75. 

The adjustment and method of using are the same as 
with the carpenter's level. The reach at each set-up is 
12% ft., %-mile covered in 3 hrs. 5 mins. 

Retentivity of adjustment was very poor, as variable 
humidity and windy weather made almost continuous ad- 
justing warping and twisting. The 
results obtained by the use of this instrument were so 


Complete cost: 


necessary, due to 


f a paper prepared for the annual meeting 
Society of Engineers and Surveyors, at 
OR 


*Abstract ¢ 
of the Illinois 
Cairo, Ill., Jan 

Pr 


Minnesota, St. 





Agricultural Engineering, University of 
Paul, Minn 


fessor of 








‘a plain glass in place of 





unreliable that it can be of no use in survey work where 
levels are carried any distance when any degree of ac 
curacy is desired. It is unwieldy in windy weather and 
the adjustments are rendered unstable by warping and 
twisting. 

No. 2 (Triangle).—This instrument is a wooden triangle 


having a reach of 12% ft. and is set level by a car- 
penter’s level attached to a cross-bar with a clamp. 
Complete cost: Carpenter’s level, 75 cts.; material in 


triangle, $1.50; labor making triangle, $4.24; total, $6.50. 

Adjustment and method of using are the same as with 
the carpenter's level. The reach at each set-up is 12% 
ft., %-mile covered in 2 hrs. 20 mins. 

Retentivity of adjustments was good, as they were not 
affected by weather changes. A triangle can be used 
to good advantage for preliminary levels when time is 
not an object. While the errors were somewhat varia- 
ble the general results were fair. However, too much 
should not be placed on it for setting long 
lines of grade stakes where great accuracy is required 

The same 30-in. standard carpenter’s was 
Nos. 1 and 2. The bubble was too slow for 
accuracy when used in running long A small 
level put up in a metallic case so constructed that it 
can be attached to a carpenter's square was tried, but it 
was worthless on account of the slow bubble. 

No. 3 (Hose with Glass Tubes).—This outfit consisted 
of 25 ft. of a good grade of %-in. garden hose with a 
glass tube fastened in a 4-ft. length of hose coupled to 


reliance 
level used 
on both 
lines. 





ach end. Complete cost: 25-ft. hose, $3.75; 8-ft. hose 
in 4-ft. lengths, $1.20; 2 couplings, 20 cts.; 2 glass 


tubes 18 ins. long, 20 cts.; 2 graduated rods, $2; total, 
$7.25. 

There were no adjustments. The reach was 25 ft. at 
each set up; %-mile covered in 2 hrs. 20 mins. 

It was sensitive to variation in temperature; as the 
water grows warm in the hose results become more un- 
reliable, especially on sloping ground, the tendenty be- 
ing to run the elevation low. Where water is kept cool, 


either by using the instrument nrorning and evening, 
by frequent changes of water, or by working in cold 
weather, this instrument is simple, reliable and con- 


venient. A 50-ft. length of hose was tried, %-mile be- 
ing covered in 1 hr. 10 mins., but it was so heavy to 
drag that it was very tiring on the operators and caused 
The errors due to varying tempera- 
ture in the water were also increased. 

No. 4 (Carpenter's Level with Sights).— This was the 
same carpenter’s level that was used with Nos. 1 and 2, 
but fitted with the peep sights carried in stock for car- 
penter’s levels and then mounted on a home-made tripod. 
Complete cost: Carpenter's level, 75 cts.; sights, 50 cts.; 
labor and material of making tripod, $9.75; flexible rod 
6 ft. long, $1.50; total, $12.50. 

It requires practically the same knowledge for adjust- 
ments and operation as is required for the engineer's 
Y-level. The self-reading rod is 75 ft. 
each way or 150 ft. at a set-up; with a target rod, 200 
ft. at a set-up. With a self-reading rod, 144-mile covered 
in 2 hrs. 15 mins. 

Retentivity of adjustments was good, 
were good A bubble in the 
level would make this a very practical instrument. 

No. 5 (Sighting Tube).—This was a factory-made in 
strument with a 1l-in. sighting tube 10 ins. long, having 
an objective and a pin hole for 
mounted on a tripod. Complete 
flexible rod, $16. 


the hose to wear. 





reach with a 


The results 


very better carpenter's 


an eye piece; it 
cost, including a 6-ft. 
This requires the same knowledge for adjusting and 
using as the dumpy level. The reach 
self-reading rod is 75 ft. each way, or 150 ft. at a set- 
up. With target rod, 200 ft. at a set-up. The %-mile 
was covered with a self-reading rod in 1 hr. 15 mins. 


was 


engineer's with 


Retentivity of adjustment is good, but very slow to ad- 
just when adjustment 
it came from the factory, had too large a pin 
the eye plate and too coarse a cross hair. Tests showed 
it to be closely or to obtain any- 
thing approaching accurate results. After the pin hole 
reduced to half the size good re- 
The elevations varied slightly from 
that of the Y-level. The bubble, however, was too slow. 

No. 6 (Small Dumpy fac- 
tory-made dumpy level with a 10-in. telescope and: 1-in. 
tripod. Complete cost, 
It requires the same 
engineer’s 


This instrument, as 
hole in 


is required. 


impossible to adjust 


and cross wire were 
sults were obtained. 


Level).—This was a small 


objective glass, mounted on a 
including a 6-ft. flexible rod, $25. 
knowledge to adjust and operate as the 
dumpy level. 

Reach with self-reading rod, 400 ft. each way, or 800 
ft. at a set-up. With target rod, 1,000 ft. at a set-up. 
The %-mile was covered with a self-reading rod in 45 
Adjustments unreliable. This is a well put-up 
instrument with the exception of a slow bubble and 
no focusing screws. It gave fairly good results, but the 
slow bubble caused occasional variation. 

No. 7 (Telescope and Leveling Plate).—This was a fac- 
tory-made instrument consisting of a telescope passing 
through a metal disc which rests upon a circular plate. 
The bubble is placed parallel to the telescope in the top 
of the disk, the plate resting on the leveling screws The 
disk and plate are not fastened to the tripod head and 


mins. 


must be taken off and carried in the hand when moving 
from one station to another. Cost, including a folding 
wooden rod 10 ft. long, $15. 

This requires the same knowledge to adjust and operate 
as the engineer’s dumpy level. Reach with self-reading 
rod, 300 ft. each way, or 600 ft. at a set-up; with targe 
rod, 700 ft. at a set-up. The %-mile was covered with 
a self-reading rod in 1 hr. 30 mins. Retentivity of ad- 
justments is fair, 

This instrument compares favorably, with the engi- 
neer’s level, but there was a tendency to run high. This 
was probably due to the coarse, irregular cross hairs and 
the construction of the leveling disk, which had a ten- 
dency to rise or fall in correcting slight deviations of 
the bubble as the telescope rotated on its vertical axis. 

No. 8 (Telescope in Box).—This instrument has a tele- 
scope 9 ins, long, with a %-in. objective, placed in a 
rectangular metal box 7% ins. long and 2% ins. wide, 
the leveling bubble being placed in the upper side of the 
box. The instrument is attached to a tripod by means 
of a ball and socket joint with a leveling plate. Com- 
plete cost: Instrument, $30; 6-ft. folding leveling rod, 
$1.50; total, $31.50. 

It requires the same knowledge to operate as the en- 
gineer’s level. It is very hard to adjust, as it has no 


capstan screws and there is no provision for making 
the horizontal cross hair borizontal except when the 
instrument is manufactured. In the instrument tested 


this hair was not horizontal. 

The reach with self-reading rod is 400 ft. each way, 
or 800 ft. at a set-up. With target rod, 1,000 ft. at a 
set-up. With a self-reading rod, %-mile was covered in 
1 hr. While this instrument is intended to be simple, it 
is really complicated, with no particular advantages. It 
did very good work in skilled hands but undoubtedly 
would be a failure in the hands of an amateur. 

No. 9 (Architect’s Dumpy Level).—This was a 
factory-made level listed as an architect's dumpy levei 
It has an 11l-in. telescope with a 1-in. objective, being 
constructed the same as an engineer’s dumpy level. Com- 


small 


plete cost: Instrument, $45; flexible rod, $1.50; total, 
$46.50. 
No. 10 (Convertible Y-Level).—This was a _ factory- 


made instrument listed as an architect’s convertible Y- 
level. It is a combination level and transit. It can be 
set up as a Y-level, and the telescope can be taken out 
of the Y's. The detachable horizontal axis screws into 
the sides of the telescope and when placed in the Ys it 
can be used the same as a transit. Complete cost: In- 
strument, $75; flexible rod, $1.50; total, $76.50. 

The following applies to Nos. 9, 10 and 11 (the last 
being an ‘‘architect’s Y-level.’’ Each requires the same 
knowledge to adjust and operate as an engineer's level 
Reach with self-reading rod, 400 ft. each way or SOU 
ft. at a set-up; with a target rod, 1,000 ft. at a set-up 
The %-mile was covered with a gelf-reading rod in one 
hour. The retentivity of adjustments is as good as with 
the engineer's level. The plan and construction of these 
instruments is the same as the standard engineer's in- 
struments, but they are smaller and lighter, 
quently their range is somewhat less. The sensitiveness 
f the bubbles is well suited to the magnifying power of 
the lenses. 

While these tests were primarily made to determine the 
value of each instrument as a level, some of the in 
struments were arranged for the approximate measure- 
ment of angles. Consequently, an area was laid out 
measured with such instruments as had 
circle attachment. An engineer's plain 
surveying transit was used as a standard. 

No. 5. A 34%-ins. diameter, graduated in de- 
was under the telescope. A metal arm attached 
to the spindle moved on the inner side of this circle 
and revolved with the telescope. No. 6 had practically 
the same angle attachment. In No, 7, the 4-in. metal 


conse 


( 


and the angles 
a compass or 


circle 


grees, 


disk had a zero line on one side, and revolved on the 
inner surface of ihe plate, which was graduated in de 
grees. In No. 8, a 3-in. compass was attached to the 
the box. In No. 10, a 3-in. compass was inside 
the circle on the bar which carried the Y’s while on 
the outside and beneath the bar was a vernier which 
moved on a 34-in. circle divided into degrees. In No. 
11 (architect’s Y-level), the bar which carried the Y's, 
had underneath it a 38-in. circle graduated in degrees, The 
sides of the bar were curved outward in a circle, and 
one of the sides carried a vernier which moved on the 
upper surface of the circle, 

Summary of Factory Instruments.—None of the fac- 
tory-made instruments were entirely satisfactory, until 
No. 9 (the architect’s dumpy level) was reached. This 
seems to be the cheapest instrument that can be really 
depended on. Such an instrument, including a satisfac- 
tory rod, would cost $41. If it is desirable to have an 
instrument that can be used for measuring angles, it 
then becomes necessary to get the architect’s Y-level No. 
11. This instrument, with the same rod as above, would 
cost $51. 

All of the factory instruments preceding No. 9 were 
unsatisfactory or faulty in some respect, as in the effort 
to meet the demand for cheap instruments the instru- 
ment makers have turned out crudely made instruments, 
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yt thoroughly tested. Too much care has been taken 
o secure a good telescope, without proper regard to the 
ross hairs and sensitiveness of the bubble. The fact 
hat the accuracy of the leveling instrument is depend- 
nt on the bubble rather than the magnifying powers of 
he telescope seems to have been overlooked. All of 
hese cheaper instruments have very light tripods, and 
he rods that come with them are only makeshifts and 
if little value, being either poorly made or too short 
or actual service. 

Conclusions.—From the experiments the following con- 
lusions can be drawn. The small levels usually car- 
ried in stock by hardware men are worthless when 
used as bubbles on crude surveying instruments. The 
bubble of the ordinary carpenter's level is not of suffi- 
ient sensitiveness to insure at all times good results 
when used on an instrument for running long lines. 

The straight edge is not satisfactory as a surveying 
instrument. 

A triangle is of considerable value where great accu- 
racy is not required. Its efficiency could be consider- 
ibly increased by using a better grade of bubble than 
omes in the ordinary carpenter's level. 

The 25-ft. length of hose is the best instrument for 
the inexperienced person to use. Its accuracy is good 
when the conditions named under No. 5 are observed. 
There is only a small outlay in the initial cost, for 
garden hose can be used for other farm purposes. 

The smallest sum that can be invested in an outfit 
that will be reliable and give satisfactory results is $41 
for an equipment which will not measure angles, or $51 
for an equipment that will measure angles. The knowl- 
edge to adjust and operate them would require a gen- 
eral knowledge of the engineer's level, 

Where it is not possible to invest in the cost of instru- 
ments 9 and 11, and something more convenient than 
the hose is desired, a carpenter’s level fitted with 
sights, having a bubble just a little better than ordi- 
narily comes in such a tool, and mounted on a home- 
made tripod, will give better results than the cheaper 
factory-made instruments of a corresponding price. Such 
an equipment ought to be fitted out at a cost not to 
exceed $15 for the instrument, while the cost of a 
suitable rod (which should be the same as for Nos. 9 
and 11) would bring the total price of the outfit up to 
$21. Such an instrument would be more stable when 
set up and would stand more rough usage than any of 
the factory instruments tested preceding No. 9. When 
not in use as a surveying instrument, the level could be 
used as a carpenter's level. 

Any of the instruments give satisfactory results in 
angle work for farm surveys where the boundary lines 
are established. 
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High Speed Steel and Its Heat Treatment.” 
By W. G. SMITH, M. E.7 
There are four distinct eras in the history of tool steel: 

(1) Carbon Steel—up to 1804. 

(2) Self-hardening Steel—1894—1900 

(3) Experimental Era of High Speed Steel—189S 
1905. 

(4) High Speed Steel Era—1905 

Carbon Tool Steel, as its name indicates, is chiefly an 
alloy of carbon (from about 0.5% to 1.5%) and iron. 
Slight percentages of silicon, manganese, sulphur, and 
phosphorus are also found in the mixture, silicon and 
manganese being useful constituents, giving improved 
fusing and working qualities, together with increased 
ductility and resistance to shocks, provided the per- 
centage is correct. Sulphur and phosphorus are impuri- 
ties, and affect the toughness of the material, phosphorus 
tending to make the steel ‘cold short” (brittle), and 
sulphur making it “red short’ (difficult to forge) 
These impurities must be kept at the lowest commercially 
possible amount. 

Carbon Steel, by heating to a cherry red and then 
suddenly cooling (quenching), takes on a quality of 
extreme hardness, due to the presence of carbon, and 
in proportion to its amount. It has the quality of brit- 
tleness, which is lessened by adding limited amounts of 
silicon and manganese. Forging is difficult, and cannot 
be accomplished at a greater heat than cherry red. The 
hardened tool will not stand a heavy duty, because the 
frictional heat so generated will soften the tool. Thus 
the scope of the tool is limited. Its cutting speed on 
mild steel, taking off a light chip, is about 25 ft. per 
minute under good conditions of hardening and homo- 
geneity of structure, less than that under ordinary 
conditions. 

Self-hardening steel was discovered 30 years before it 
came into anything like common use. Robert Mushet dis- 
covered it between 1860 and 1870. He found, by adding 
tungsten and chromium instead of manganese, that a 
tool was hard when slowly cooled after forging. That is, 
the tool required no extra heating to harden it after it 
had been forged. A carbon-steel tool has no “edge” after 
forging, the slow cooling making it ‘‘annealed’”’ (soft) ; 

*Extracts’from an article in “The Armour Engineer.”’ 


{Instructor of Descriptive Geometry and Kinematics, 
Armour Institute of Technology. 


but this new steel was already hard, and required only 
grinding. This steel was expensive, however, and for 
many years was only regarded as a fad. In the early 
90's it was found that it would accomplish 45% more 
work on hard forgings, etc., than the carbon steel would 
do. But it was not adopted in many shops for cutting 
soft metals, until it was found that it would cut 90% 
more than the carbon steel. This steel was really a 
high-speed steel, but its proper heat treatment had not 
been discovered. 

HIGH-SPEED TOOL STEEL.—Up to 1898 it was uni- 
versally supposed that steel was hopelessly ruined when 
heated to the “breaking down” point. This point is 
1550° F. (cherry red), and tool steel was never allowed 
to be heated beyond that point either in forging or hard- 
ening. That year Messrs. Taylor and White were con- 
ducting experiments for the Bethlehem Steel Works, and 
accidentally discovered that there was a limit to the 
“breaking down” range, and that after passing 1700° F., 
tungsten steel regained the power of hardening, and 
further, that if it were heated to 2000° F. or up to 2200 
F., it possessed the quality of ‘‘red hardness,’ that is, not 
losing its hardness when heated red. 

This was a startling and revolutionary discovery, and 
upset all theory on the subject, opening an immense 
field for scientific research and commercial adaptation 
Additional tungsten and chromium were used up to the 
point of saturation, and various substitutes were tried, 
such as molybdenum, vanadium, and nickel, and the 
result is the modern high-speed steel. 

The perfection of high-speed steel has already brought 
about wonderful changes in machine design, in economy 
of production, in increased wages, and in the equipment 
of new shops. The production of a machine is vastly 
increased by using the new tools, and therefore it is not 
necessary to install as much machinery as was formerly 
the case. The tools, being capable of so much more work 
without injury, enable the workman to use his tools con- 
stantly without the trouble of re-hardening and frequent 
sharpenings. 

WHAT MAKES STEEL HARD?—Unquestionably it is 
the carbon content, as the hardness is found to vary 
directly with the amount of carbon. Upon heating an 
alloy of iron and carbon to certain temperatures, and 
then cooling slowly or rapidly, we find many differing 
molecular structures, which have certain characteristics 
—crystalline, fibrous, dark, light, uniform, irregular, or 
showing streaks, spots, polyhedra, and other differences 
in the section. Each of these structures is character- 
istic of a certain grade of steel, and in fact is an 
individual metal in itself. They have been classified by 
scientists and are given names, such as pearlite, carbide, 
martensite, troosite, austenite, cementite, sorbite, etc. 

Most of these metals are worthless for cutting tools 
They may be flint hard, but have no resistance to abra- 
sion or heating,. or they may be brittle. It is the metal 
“carbide” that is the useful one. In this alloy the 
carbon is thoroughly and uniformly united with the iron, 
its fracture is clean, and its hardness is intense. Unless 
this carbon can be kept suspended in solution, it softens 
on heating. Here is where ordinary tool steel fails. A 
comparatively low heat, caused by the friction of the 
chip, or by other means, will segregate the carbon, and 
change the structure to one of the useless metals, mar- 
tensite or troosite. The addition of tungsten and chro- 
mium prevent this disintegration, and give the high speed 
steel the qualities which distinguish it. 

INFLUENCE OF CARBON.—Carbon is essentially a 
hardening agent. It increases the tensile strength and 
introduces a quality of brittleness. The brittleness is 
greatly increased in the supersaturated steels. It is 
found that steel is saturated (though there is conten- 
tion over this) when 0.89% of carbon is present. The 
greatest range of efficiency agreed on by all investiga- 
tors, is 0.4% to 0.9%. Such steels are hard and com- 
paratively tough. With more than this amount of car- 
bon, the steels are not desirable, being difficult to 
forge, and the tools are inferior. Inereasing the car 
bon renders the steel liable to break under unequal and 
intermittent cutting. 

INFLUENCE OF CHROMIUM.—The next important 
step is to ascertain the influence of chromium in 
amounts from 1 to 6% Steels having a low percentage 
are very tough and perform excellent work on the softer 
varieties of cast iron and steel, but on harder materials 
the results are not as efficient. By increasing the chro 
mium the steel becomes harder and has greater effi- 
eiency on hard materials. It is noted that with the 
increase of chromium there must be a decrease in car- 
bon to obtain the best results. 

Vanadium has been substituted for chromium and gave 
good results in the same way, but no better than the 
much cheaper chromium 

INFLUENCE OF TUNGSTEN sledhill, of Armstrong 
& Whitworth (England), made experiments using tung- 
sten up to 27%. With from 9 to 16% of tungsten, the 
nature of steel becomes very brittle, but its cutting 
efficiency is greatly increased. Beyond 16% the results 
were no better. From 18 up to 27%, the nature of the 
steel altered somewhat, and, instead of being brittle, 
became softer and tougher, and while such tools have 
the property of cutting very cleanly, they do not 


tand up well. My opinion on this point is that ‘the 
correct amounts of carbon, silicon, and chromium offset 


this softness and compensate in the matter of cutting 
and wearing. The addition of the small amount of 
vanadium, which is found in the Taylor-White formula, 
undoubtedly exercises a very beneficial effect here 


fungsten is the restraining agent that prevents the 
carbon from egregation under violent heat 3Ohler 
states that tungsten lowers the fusion point of steel. 

INFLUENCE OF MOLYBDENUM.—This element is 
rarer and therefore more expensive than tungsten, and 
its worth, as far as I can determine, is yet to be de 
cided. As a rule it is an excellent ingredient in high 
speed steel, and possesses the qualities of tungsten in 
an intensified degree. A small percentage of molyb 
denum will accomplish the same results that four times 
that amount of tungsten will do. It has this pecu 
liarity: Molybdenum steels do not require as high a 
temperature for hardening to obtain the greatest effi 
ciency, and if tools are heated above 1832° F. (1000 
C.), they are inferior and shorter lived. Combining 
molybdenum with tungsten gives good results in cutting 
efficiency, but probably the advantage (if any) is not 
enough to justify the increased cost. 

INFLUENCE OF SILICON.—Silicon in limited quanti 
ties increases the cutting efficiency of high-speed steel: 
sensibly increasing their hardness. By exceeding 3% of 
silicon the cutting efficiency declines 

Other metals, nickel, vanadium, titanium, etc., have 
been experimented with, but the results do not seem to 
justify using them. Vanadium is found in the formu 
las of some good high-speed steels in small amounts 

The Taylor-White formula for 1907 is: 
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As before stated, more tungsten is now used 


As an instance of the necessity for careful treatment 
of the steel, Brayshaw maintains that a difference of 
one degree Centigrade in heating steels makes a differ 
ence in hardening, and that five degrees Centigrade (nine 
degrees Fahr.) constitutes the difference between good 
and bad hardening. In view of the high heat required 
for hardening high speed steel ( 





O° F.) this scarcely 
seems reasonable. Average prattice probably does not 
do better than to keep the variation down to less than 
10° C. (18° Fahr.). It is doubtful whether the human 
eye can keep it closer to the standard than this. My 
opinion is that a variation of 100° F. is not serious and 
that any heat between 2,200° F. and 2,300° F. will give 
first class results 

FORGING.—The shaping of the tool under the hammer 
or press must be done at a yellow heat, 1,900° F., and 
when it falls to 1,750° F. (bright red), it should be re 
heated before further hammering. Any forging done at 
a lower heat willl result in cracks and plintering that 
will ruin the tool 

HARDENING.—Tools and implements are too soft, as 
they come from the forge. Hardening is accomplished 
by heating to temperatures which vary in accordance 
with the carbon content, and then cooling suddenly by 
immersion in a bath of air, water, oil, lead, etc. Slow 
cooling will also harden high speed steels 
TEMPERING.—When cooled suddenly, steel is sometimes 
too brittle for most cutting purposes, and this quality of 
brittleness is removed or modified by reheating to tem- 
peratures varying between 400° F. and 600 F. The 
higher it is reheated within these temperatures the 
softer it becomes, and this reheating for toughening and 
partially softening tools is called “‘tempering.”’ 
DIFFICULTIES OF HARDENING.—(a) Each tool 
depending on its chemical composition, has a peculiar 
temperature at which a radical change in the condition 
of its carbon takes place. This temperature is called 
variously the ‘“‘critical point,’’ “refining point,’’ and 
‘point of recalescence."’ In order to obtain the best ré 
sults the steel must be heated uniformly to a tempera 
ture slightly above this point. Otherwise it fails to 
harden on quenching. If the heating is carried much 
above the critical point the grain is coarser and there 
is increased weakness and brittleness after quenching 

(b) The lack of uniformity in heating causes internal 
strains, and causes cracks to set up on cooling 

(c) It 
lar cooling produces severe internal strains called water 
cracks 

From the foregoing it will be seen that it takes skill 


s difficult to cool properly. Uneven or irregu 


and judgment in treatment to bring about the necessary 
combination of toughness and hardness 

THE BARIUM-CHLORIDE PROCESS.—For harden 
ing fine tools that must retain their cutting edge and 
size, as, for instance, taps and milling cutters, there is 
no process, in my opinion, equal to the “barium bath.” 
Fine tools cannot be made as well, if they are made 
oversized and then ground down. But if a scale of oxide 
is formed on the tool, it has to be ground down. Pack 
ing in muffles and other devices, such as the electrical 
method, help, but do not entirely overcome the diffi- 
culty, and some are troublesome. The lead bath has been 
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tried, but does not answer for high-speed tools, although 
it is reasonably satisfactory for carbon steels - 
Lead can be raised to the required temperature, 
scum of lead obscures the appearance 
bath, float unless held 
the passing from 


but a 
of the 
Moreover, 
the heating bath to 


oxide 
will 
oxidizes in 


and tools down. 


tool 





there is no chemical action on the steel, the coating of 
barium chloride acting as a shield against any oxida- 
tion. Many workmen are amazed at the appearance of 
the tool and refuse to believe that it has been hardened 
at all. 


SUMMARY.—High speed steel must not be regarded as 


right angles, so that tunnels opened on eith 
side onto the gorge. It was impossible to gt 
up the gorge from either end, so that all ma 
terial had to be brought in through one tunnel o 
the other, and erected from each side 
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the quenching bath, and in tools this is suffi- 


cient to ruin them 


The bath of barium chloride was first used in Germany 
to replace the Jead bath. It is now used in this coun- 
try by many and is found to be satisfactory. A 
crucible large enough to hold a barrel or so of barium 
chloride is placed over a foundation of fire brick with 
plenty of holes for the circulation of flames. The gas 
has a rotary motion about the crucible and heats it from 
all sides. Above the crucible is a hood to draw off the 
fumes, etc. The barium chloride salt is placed in the 
crucible and raised to 2,200° F. This is easily gaged and 
maintained by connecting the bath with a pyrometer, of 
which there are several inexpensive makes. The dis- 
agreeable chloride fumes can be kept at a minimum by 
adding a handful of sodium carbonate (soda ash). Care 
must be taken to avoid adding too much, as it renders it 
to raise the solution to the desired tem- 


firms, 


impossible 
perature. 
When the bath is heated to 2,200° F. (some steel men 
urge 2,300° F. as the best temperature), which is a 
white heat, place the tool in the bath, and let it soak 
until it is raised to the temperature of the bath. Let 
the tool remain for a few minutes until it is thoroughly 
heated, for one of the essentials to good hardening is 
thorough heating. In the case of taps, where the cutting 
are required to be very hard, with a relatively 
soft body, the tool is not left long enough to heat any- 
thing but the edges to the highest point. If large tools 
are to be hardened, they should be preheated to a low 
red in a muffle, so as to prevent cooling the barium bath 
immersion. The addition of a large piece of cold 
metal lowers the temperature of the bath considerably. 


euges 


on 


QUENCHING.—Air quenching is perfect for this pro- 
cess because the coating of barium chloride on the tool 
prevents oxidation upon removal from the bath. An air 
blast is expensive, costing 60 cts. an hour to maintain 
a 60-lb. pressure on a 4-in. blower. When tools are 
cooled by air they are laid in a wooden trough and the 
blast from the blower passes over them. An oil bath 
is more as there is practically no loss of 
oil, first cost is about all there is of it. After 
the tool has been heated thoroughly and uniformly, and 
is left a few minutes (never over ten minutes) in the 
barium bath as to unify the metal, the tool is re- 
and immediately plunged in the air or oil bath. 
Tools with delicate edges require tempering after this. 
The tanks with their proper heating arrangements and 
appliances for handling the work may be purchased out- 
right, and it is hardly necessary to describe them in this 
article. 

After the coating of barium scale has been brushed off 
the tool, it is found to be of its original size, and of very 
much the same appearance as before heating. Under or- 
dinary of hardening the tool 


economical, 
and the 


sO 


moved 


processes and tempering 


takes on a blue or brown color, according to the method 
In this process, however, the color is unchanged because 
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an extraordinarily hard steel. The old style of carbon 
steel was fully as hard, but the new steel possesses the 
property of holding its hardness under duty that would 
immediately ruin a carbon steel tool. 





A Steel Arch Bridge - the Province of Yun- 
Nan, French China.* 


In the French provinces of China there is now 
course of construction, between the frontier 
Village of Lao-Kay and 
the interior city Yun- 


in 


GENERAL ELEVATION AND PLAN OF ARCH ACROSS NAM-TI GORGE, FRENCH CHINA. 


shelves cut out of the solid rock. The Société 
de Construction des Batignolles (the well-known 
French bridge company) studied the location and 
designed and built at its shops in Paris the 
bridge described in the present article. This 
description is taken mostly from article in 
“Le Génie Civil,” Feb. 12, 1910. 


The general outline of the bridge is shown in 
Fig. 1. It consists of a main arch formed by 


an 





Nan-Sen, a railway under 
the direction of French 
capitalists and French 
engineers. The climate, 
the conditions of trans- 
portation and the very 
poor quality of the work- 
men have made the con- 
struction of this road 
subject to a number of 
difficulties which force 
the engineers to carry on 
their work in the simplest 





fashion possible. On the 
other hand, the topog- 
raphy of the country is 


extremely rugged, so that 
in a number of instances 
gorges had to be crossed, 
which under ordinary 
conditions would require 
rather complicated 
structures. In such 
it became neces- 
sary to design bridges 
which could be. easily 
built by the poor labor 
available. At one place, 
in particular, the gorge 
at Nam-Ti, a_ unique 
type of bridge was de- 
cided upon. At this 
point a gorge some 250 
ft. wide and about 350 
ft. deep, with rocky 
sides almost  perpendi- 
cular, crossed the line 
of the road at nearly 

*This bridge was 


Engineering News, 
1909, p. 382. 


cases, 


noted in 
Oct. 7, 
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2. VIEW 


OF THE NAM-TI ARCH. 
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two triangular trusses hinged at crown and 
pring and a roadway of discontinuous lattice 
trusses carried on high level abutments, piers 
‘esting on the haunches of the arch ribs and the 
‘rrown of the arch. The principal dimensions 
ire: total length of bridge, 220 ft.; arch open- 
ing, 180.6 ft.; height of rail above spring hinges, 


clination of the ribs a much more simple mat to bring through them anything but the small 
ter than would have been the case had the usual pieces which went to make up the triangular 
cylindrical pin hinge been used. The crown arch ribs. These were brought through from the 


hinge is of the ordinary cylindrical type, a 7%- Lao-Kay side (see Fig. 4), together with a small 
in. pin bearing against the open jaws of the hand winch and cable. Then immediately above 
upper ends of the trusses. the headings of the tunnels on either side ex- 


FLOOR SYSTEM.—The floor is of the ordinary cavation was made in the solid rock, and in the 
openings were placed the 
hand winches; between 





b ; aii them a cable was swung, 











and the material for the 
arch rib on the Mongtze 
side carried over piece 
by piece These small 
pieces, which had been 
carried in on the backs 
of either men or mules, 
were placed in the tun- 
nel openings and here 
riveted together in sizes 
capable of being hand 
led by the hand der- 
ricks. 
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Horizontal Section c-d. 


60.6 ft., and height of rail above bottom of 
gorge, 335 ft. All the members that go to make 
ip the arch ribs were made very light so as to 
permit of their transportation through the 
mountains either on man or mule back, and 
erected piece by piece, but the upper works of 
the bridge were made of heavier material 
brought in in larger bulk on the railway which 
by the time the arch ribs were erected, was 
completed up to the tunnel portal on the edge of 
the gorge. 

MAIN TRUSSES.—Each semi-arch is com- 
posed of two triangular trusses placed in planes 
symmetrically inclined about 14% to a vertical 
plane. The truss is composed of a straight 
lower chord, made up of two vertical %-in. web 
plates 135% ins. deep spaced 10 ins. apart with 
four 34 x 3%-in. angles on the corners and 
in upper chord—in a broken line with variable 
section—consisting of two vertical %-in. web 
plates, 18% ins. deep, 10 ins. apart, four 3% x 
34% x ¥%-in. corner angles and with two top cover 
plates % and %-in. thick at the points of maxi- 
mum stress. 

These chords are connected with posts and 
liagonals as shown, made up of two 2% x 2% x 
5/16-in. angles connected by ties of suitable 
ength. The stresses in these connecting mem- 
ers are quite small, except in those which are 
lirectly under the piers carrying the floor trusses. 
These are composed of four angles instead of 
two. Transverse bracing is supplied by X-brac- 
ng in the planes of the posts and diagonals and 
in the horizontal planes of the chords. 

HINGES.—There are four spring hinges, one 
at each end of truss. Each consists of a lower 
cast-steel shoe bolted to the masonry of the 
ibutment and provided with a spherical pro- 
jection into which fits a spherical socket riveted 
to the base of the arch rib (Fig. 3). This spheri- 
cal connection of the shoe rendered the setting 
of the base plate to meet the transverse in- 














Sectional Side Elevation . Sectional End Elevation 


Detaiis of Shoe. 
FIG. 3. DETAILS OF SPRING HINGE. 


single-track type of stringers and floor-beams The footings for the arch shoes were first 
resting on the upper chord of lattice girders. placed, together with the shoes, and upon these 
The girders are fixed at the crown of the arch shoes on either side were erected the triangular 
but are on roller bearings at the abutments and trusses, swinging down the riveted pieces from 
at the intermediate supporting piers. These sup- the tunnel platforms by means of the derricks 
porting piers are made up of four interbraced These trusses were erected in a nearly vertical 
columns each inclined transversely at the same position, as shown on Fig. 4, in which position 
slope as the trusses and each made up of four the posts and transverse bracing of the truss 
2% x 2% x 5/16-in. angles. were in a horizontal plane, and upon these planes 
As shown on Fig. 4 the arch skewbacks and timber working platforms were placed as the 
the truss abutments were made of cut stone work progressed. The various members of the 
masonry laid in openings cut from the solid truss were bolted together for this final work, 
rock. and not riveted. These trusses were held in po- 
METHOD OF ERECTION.—When the work on sition during construction by cables and timbers, 
the bridge was started, only the small headings tied and braced, respectively, back to the walls 
of the two tunnels on either side of the gorge of the gorge 
had been completed, so that it was impossible When each of the two arch ribs had been com 
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pleted fi ihe lower to the upper hinge, heavy it has been in the past. Science in this particular de- I am not prepared to give assent. He says on page it 
hain cables were attached from the upper end partment has made large strides in recent years, meth- of 1908, 2 Chancery Division: 
ff each rib back to the derricks in the recesses 045 and processes which were formerly thought effective As | understand the law, the Attorney-General, comir 
ut in the rock, and the two arches were allowed have been proved to be of little value, and there have to complain that a public body is exceeding its power 

— been brought into prominence other methods and proc: OF Committing some offense against the Statute, is er 
to turn on their lower hinge until they came to- Kick 3 t 3 a titled as a matter of right, on proving his case, to tl 
esses i e rece » sts ‘ . , ¢ .* <A 

rether at the upper hinge es which have received the stamp of authority, and = only relief which the Court can grant, namely, an | 
5 . : id are regarded by ientific men as certain to hold the junction in one form or another. 

4 his > Ile vay “WT J ot} . . . a : 

By this time the tunnels had been cut through geld. One of the discarded methods is purification by I am not prepared to assent tu that propositio: 
to the gorge in full section, and the other ma- lagoons, but this method cannot, especially in such large = eee 
terial for the upper works of the bridge was works as those of the Defendants, be got rid of all at Then it comes for us to consider what has happens 
brought through on the railroad At the same once, and time must be occupied in constructing the since. The Defendants appealed against the Order « 
time, heavier derricks were brought along and bacteria beds which are to take its place, and collecting Mr. Justice Kekewich, and it was an appeal which uw 
the work of erection proceeded under more favor- he mete necessary for that purpose. Within a rea- doubtedly was in form very peculiar. In substance 

; a ; : sonable time, say the Defendants sroceeded upon this f ing: Je are really 

able circumstances. The supporting piers over ? m ne : dir: oe Sens. We ae Bee Pee a 


the haunches of the ribs were swung and riveted 
and then the floor bolted 
temporarily and end 
the 
the 
low- 


into place, trusses were 
the 


from 


together erected by 
being 


the 
four 


launching method, pushed over 


end reached 
then 
respective The 
then riveted at the joints where 
construction bolts had been placed and then the 
roadway was completed. The entire work took 
March 11 to Nov. 30, 1908. 


side far 


until 
The 


Lao-Kay 


side. trusses were 


their 
were 


Mongtze 
ered onto bearings. main 
arch ribs 


from 





A Notable British Court Decision Regarding 
Stream Pollution by the Birming- 
ham Sewage Works. 
ago the 
Britain, inserted in its “Public 
17, cited below), a 
stream pollution by the sewage of municipalities. 


Parliament of Great 
Health Act, 1875,’’ 
prohibition of 


Thirty-five years 


(Sec drastic 


That this: prohibition has not always been en- 
forced and that attempts at enforcement would 
give rise to much legal contention over the exact 
meaning of such sweeping language is obvious 


to anyone at all familiar with sewage disposal 
problems. 

Ten years or so ago the Birmingham, Tame and 
Rea Drainage Board, which is responsible for the 
main sewerage and sewage disposal of Birming- 
ham and vicinity, forced to defend a suit 
brought by the Attorney-General in behalf of the 
Borough of Tamworth and the Tamworth Rural 
District Council to secure an injunction against 
the into the Tame of effluent 
from the sewage farms and storm-water 


lagoons of the defendant district. The High Court 


Was 


discharge River 


from 
of Chancery issued an injunction against the dis- 
trict, but did not at once issue the order necessary 
effect. An appeal taken, 
which the Supreme Court 
(Sir William Ramsay), 
its behalf. The 
with a review 


to earry it into was 
during the 


appointed its own expert 


course of 
an investigation on 
findings of the expert, 
of the law and of other facts in the case, led the 
appeal court to the injunction. 

The discharge of the injunction was based large- 
ly on the conclusion that, owing to improvements 
in the Birmingham sewage works, the effluent 
discharged into the Tame, although not equal in 
to unpolluted water, is better than the 
waters of the stream and tends to improve those 
The credit for the sewage works as now 
constituted, and presumably for the able handling 
of the lawsuit, is largely due to Mr. John D. 
Watson, M. Inst. C. E., Chief Engineer of the 
Birmingham, Tame and Rea Drainage District. 
Mr. Watson has kindly sent us an excerpt from 
the the court, the full decision 
of the higher court, and some brief but interest- 
17, of the Public Health 
the dissolution of the in- 


to conduct 
combined 


discharge 


characte! 


waters. 


decision of lower 


on Sec. 


and 


ing comments 
Act of 1875, 
junction. 

We first give a portion of the Court of Chan- 
cery decision, by Judge Kekewich, as follows: 


on 


the Defendants convey 
water, 


I find that, as a matter of fact, 
River by the discharge of 
otherwise, freed 
noxious matter, 
and quality of 


into the Tame lagoon 


and 
or other 


excrementitious 
affect or 
such 


water not from all 
would 


water in 


such as 


the 


foul or 
deteriorate the purity 
river. 

What 


not to 


The Defendants appeal to me 
They allege, and the evi- 
allegation, that they have 
been great difficulties, 
and that measure of suc- 
cess, that there is no reason to believe that they will not 
struggle, and that there is every reason to 
success in the future will be greater than 


my duty‘ 
injunction. 
supports that 
struggling 
with a 


then is 
grant an 
dence fully 
persistently against 


they have met large 


persistently 
believe that 








We shall be able to satisfy the Plaintiff and the Court 
that we are no longer committing any offense against the 
Act, and we ask that we may have a reasonable cppor- 
tunity for doing this without in the interval being placed 
under the ban of an injunction. 

To this appeal I am not at liberty to accede. As I un- 
derstand the law, the Attorney-General coming to com- 
plain that a public body is exceeding its powers or com- 
mitting some offense against the statute, is entitled, as 
a matter of right, on proving his case, to the only re- 
lief which the Court can grant, 
in one form or 
the 
injunction 


namely, an injunction 
Convenience which sometimes 
in other cases to avoid granting an 
making a declaration of right, is not, 
in my judgment, applicable to such a case as the pres- 
eut, where the Attorney-General is Plaintiff. Nor am I 
disposed to the operation of an injunction. 
That method of procedure, ought, I think, to be limited 
to cases where it is desired to submit the question to a 
higher Court, or where certain works 
be done to get rid of the cause of 
instance, by abating a nuisance. 

I do not think that the remedies which the Defendants 
propose to adopt are sufficiently certain or can be per- 
fected within a sufficiently definite to make that 
procedure applicable here. On the other hand, I think 
that the Defendants deserve gentle treatment. I will 
not repeat what I have said before about their endeavors 
in the past, or the certainty of their perseverance in the 
future, but all this deserves the benevolent attention of 
the Attorney-General. who, of looks at these 
matters from a public point of and must take 
consideration all the which beset the 
With the vast problem entrusted 

it observed, involving practical 
question of the highest importance to the community at 
large, far beyond any 


another. 
Court 
while 


assists 


suspend 


are proposed to 


complaint, as, for 


time 


course, 

view, 
into difficulties 
Defendants in 


to them, a 


dealing 
problem, be 
discussed in this case. 

Consideration of the whole position is a matter for the 
discretion cof the Attorney-General, and it would be im- 
pertinent of me to say more. But I will venture to add 
this. An injunction cannot be enforced by any process 
without an Order of the Court, and the Court would be 
extremely reluctant to allow process to issue unless and 
until the Defendants have had a reasonable time for 
remedying the present state of affairs, and have ne- 
glected to use the opportunity thus afforded to the best 
advantage. 

The Judgment in the “Supreme Court of Judi- 
cature, Court of Appeal,” is dated Mar. 19, 1909. 
The main opinion and the were handed 
down by the Master of the and were con- 
curred in by Lord Justices Moulton and Farwell. 
Except for portions of the opinion dealing with 
the right of the Attorney-General to an order 
of injunction when he proves his case we give the 
Judgment in full, with italics as designated by 
Mr. Watson to bring out what he considers the 
most salient points in the Judgment: 


order 


Rolls 


Judgment. 


OF THE ROLLS: We will not trouble 
{Counsel for Defendant was not called 
to reply.] This is undoubtedly a case of great im- 
not the locality, but, I 
think, to all bodies and public Boards through- 
out the The Birmingham District Drainage 
3oard have statutory powers to deal with the sewage of 
Birmingham and a large tract of land, including several 
very important towns. They constructed sewage works, 
but those sewage works did not fully carry out the in- 
tentions of those who had constructed them, and it is 
plain—I do not wish to throw any doubt upon it—that 
whatever be the true meaning and effect of Sec. 17 of 
the Public Health Act, 1875, the Defendants in this case 
were guilty of a breach of that Sec. 17. The matter 
was tried before Mr, Justice Kekewich, the action having 


THE 
you, 
upon 
portance, 


MASTER 
Sir Robert. 
merely to particular 
public 


country. 


been commenced in 1899 and having stood over from 
time to time in order that the Defendants might see 
what could te done. It came on before Mr. Justice 


Kekewich in 1907, I think, and he decided—and I see no 
reason whatever to doubt the accuracy of his decision— 
that there was then a breach of Sec. 17, and he granted 
an Injunction in terms of Sec. 17, and made the De- 
fendants pay the costs of the action. 

Before I deal the rest of the case there is one 
part of the Judgment of Mr. Justice Kekewich to which 


with 


position to say that Mr. Justice Kekewich was wrong 
granting the perpetual injunction he did, but we ar 
satisfied by evidence that since the Judgment, at a: 
enormous expenditure of money, we have so altered th 
situation that there is no breach of Sec. 17. Tt 
evidence was most conflicting. The witnesses on o1 
side said that sc far from there being any pollution, th 
river was improved. The the 
said: 


how 


witnesses on other sid: 

That is really quite absurd: go and look just below th: 
exit of your water, and anybody cannot fail to see sew 
age fungus. 

We said, when this was before us in June, I think 
this is a which the Court must have th 
assistance of an expert of the highest qualifications am 
of the highest position, who will go down there and wh 


was, case in 


will see what is being done, attended at least once t 
representatives on each side, and who will give us th: 


benefit of his assistance. We named Sir 
say, of whose qualifications it would be 


me to say a word, and he was requested 


William 
impertinent o 


Ram 


to inquire and report to the 
effluents from the Defendants’ 
River Tame are before entering the said river entirely 
or to any or what extent freed from all excrementitiou 
matter or other foul or noxious matters such as wil 
affect or deteriorate the purity of the water in sucl 
river (1) at the points of entry or (2) within a distan 
of 600 yds. therefrom. 

Now Sir William Ramsay has good enough to 
furnish us with a most elaborate and careful report 
do not propose to go through it: suffice it to say that he 
has analyzed with the greatest care a large number of 
specimens of the water taken at the various points: tiv 
river before the effluent enters; where the effluent ent: 
the river; and 600 yds. further down; 
at which he arrives in 
own words: 


Court whether the sewage 
Works which enter the 


been 


and the conclusion 


his Report I will repeat in h 


To sum up’ My opinion is that the river is not made 
fouler by the entry of the Birmingham effluent. Ti 
adapt the terms of reference: The sewage effluents fron 


the Defendants’ Works which enter the River Tame are 
to such an extent freed from excrementitious matter and 
other foul or noxious matters that they do not affect or 
deteriorate the ‘“‘purity’’ of the water in such river (1) 
at the points of entry, or (2) within a distance of 600 
yards therefrom. 

If the construction of Sec. 17 is that 
Judge, Mr. Justice Kekewich, thought it was, and which 
for the reasons I shall give in a minute I think it is 
that, of course, is a clear. and explicit finding that there 
is now at this moment nothing done by the Defendant 
in contravention of Sec. 17 of the Public Health Act 
Et. is true that that Report is not a thing whic! 
is absolutely binding upon us: it is open to criticism by 
it has criticised by Mr. Macmorran 
that we should not have regard to 
Report by a man of that eminence in a case in whic! 
apart from that Report, the absolutely 
contradictory, to suppose that, I think, is impossible. 
therefore have no hesitation in saying whatever the re 
sult of the subsequent decision may be, I accept as the 
fact those findings which Sir William Ramsay has mad 
in the two which I have read. Well, but i 
that sufficient? See. 17 says this: 


which the learned 


quite 
Counsel, as been 
but to imagine 


evidence was 


sentences 


Nothing in this Act shall authorize any local authority 
to make or use any sewer drain or outfall for the pur 
pose of conveying sewage or filthy water into any nat 
ural stream or watercourse or into any canal pond o! 
lake until such sewage or filthy water is freed from a! 
excrementitious or other foul or noxious matter such a 
would affect or deteriorate the purity and quality of the 
water in such stream or watercourse or in such cana 
pond or lake. 


Now is that an absolute prohibition of coriveying any 
filthy water into any natural stream, or is it only a 
prohibition against conveying filthy or sewage water it 
such a manner as prejudicially to affect or deteriorate 
I will read what Mr. Kekewich said upon that 
point. After reading the words of the Section, he says 


Justice 


This, again, necessarily implies that excrementitiou 
or other foul or noxious matter may be conveyed, for it 
is not said that none such shall be conveyed into any 
natural stream or watercourse, but only that there shal! 
not be conveyed into it such as would affect or deteri 
orate the purity and quality of the water. It seems t 
me that on the grammatical and reasonable interpreta 
tion of the language what the legislature intended t 
prohibit was the deterioration, that is, the making wors: 
the purity and quality of the stream or watercourst 
and that no one can be said to have offended against th: 
prohibition if as a matter of fact there has been no sucl 
deterioration 


It seems to me almost absurd to say that a man cen 
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be guilty of a statutory offence under this Section if he they only changed their combinations, and that which the Court to a breach of the Statute Of course, in a 

has improved the water of the river by that which he was put into the water must remain there, and would case of that nature there no remedy in damages po 


asts into it. 
I think, 
mitted to Sir William 
to submit in a case like this, and that it is not true to 
ay that there has been a statutory offense if the De 
fendants have put into the river some water which does 
contain a certain amount of filth, although it is so much 
better than the rest of the water which was in the river 


therefore, that the question which we sub 
tamsay was the proper question 


before that upon the whole it improves the character of 
the water; in other words, it cannot be said to deteriorate 
the purity cof the water: on the contrary, it benefits it, 
and we must read the word “affect’’ in the sense of 
prejudicially affect or deteriorate the purity and quality 
of the water. 

That being so, what ought we to do in this case? I 
cannot fail to regard this, that the Birmingham Board, 
the Defendants in this case, are a public body discharg 
ing a most important function, who have certainly not 
spared money, we were told upwards of £500,000 had 
been spent over the work, and they have done what 
they could—not only have they done what they could, 
but actually, instead of damnifying, they have benefited 
the River Tame. Under those circumstances is it right 
t¢ say that this body should go on discharging their 
duties with a sword over their head in the shape of a 
perpetual injunction? I think not. Jt may be that in 
the Order which we propose to make we are going fur 
ther than has been done in any previous case which is 
reported, but I think that the Order which I propose 
and suggest will, 
heads of the Defendants and while enabling them to dis 
without the 
such an injunction, at the same time impose upon them 
such obligations as the Statute desires should be im- 
posed upon them, and will give to the Defendants all 
such rights as they ought to have. I think that the 
Order which we ought to make should be in this form, 
subject to any words which Counsel may suggest after 
Judgment has been delivered: 

It appearing that the state of things existing at the 
date of Judgment has since been changed by means of 
the permanent works constructed by the Defendants so 
that there is no longer any breach of the statutory pro 
visions contained in Sec. 17 of the Public Health Act, 
1875, and the Defendants undertaking to use their best 
endeavors to prevent in future any breach of such pro- 
visions, no Order except that the Appellants pay the 
costs of the appeal. 

MR. P. 0. LAWRENCE: I beg your Lordship’s par- 
don, it will not be ‘‘No Order,” but to discharge the In- 
junction. That will be the substantive part of the Order. 

THE MASTER OF THE ROLLS: Yes, you are quite 
right. 

LORD JUSTICE FLETCHER MOULTON: I am of 
the same opinion, and I agree that this case raises a 
very impcrtant point, a point very important for local 
authorities and for the public generally. The difficulty 
of dealing with sewage, now that our towns have grown 
so large, is very great, and seeing that sewage is now 
pretty well all water-borne, and that it must, therefore, 
go down natural channels to the sea, the terms and re- 


while removing this sword over the 


charge their duties prejudice created by 





strictions which have been put by the legislature upon 


the discharge of sewage into these natural streams be- 
come a question of great importance, and it is tnmcum- 
bent on the Courts to see that they do not make the 
remedies, which are in their hands for compelling these 
bodics to do their duty in this respect, TOO ONEROUS, 
but that they interpret very carefully the legislative 
provisions as to purity, otherwise this task would be 
made quite impossible to perform. I think Sec. 17 of the 
Public Health Act evidences that the legislature has felt 
the great difficulty of the task, and it has taken a stand- 
ard for performance which was, on the one hand, suffi- 
cient, to protect the public, but, on the other hand, was 
a practical one leaving the task of the lccal authorities 
a possible one. 

Before I deal with the words of the Section I want to 
deal with the question of what is excrementitious or 
other foul or noxious matter. We all know that excre- 
mentitious matter, being of organic origin, is liable to 
change, and, as Sir William Ramsay has put it, if we 
are to take excrementitious matter to mean unchanged 
feces or urine, then the Defendants do not offend, be- 
eause in their effluent there is none such. But to give 
it that meaning would, in my opinion, be to make the 
Section not sufficiently stringent to protect the public, 
because these organic bodies rapidly undergo change, 
chiefly in the way of oxidation, which makes them ap- 
proach more and more definite chemical bodies of a 
stable character, such as are generally met with in what 
is called inorganic chemistry. Therefore what is present 
is more or less completely oxidized or burnt vo ex- 
‘rementitious matter. If we were to say, therefore, that 
the Statute meant that everything that had an exrcre- 
mentitious origin what changes 
supervened, still excrementitious matter, IT WOULD 
BE PERFECTLY IMPOSSIBLE TO PURIFY WATER 
THAT HAD ONCE BEEN USED AS SEWAGE, because 
the processes of purification do not remove the nitrogen 


remained, no matter 


and the orygen and the carbon which existed in the 
exrcrementitious matter that was originally put into it: 


remain there all the time. 

Therefore you cannot say that because there is matter 
that is derived from excrement that therefore there is 
any excrementitious matter That would be a ludicrous 
interpretation of it. The legislature, therefore, realizing 





that that which is put in the water remains in some 


form there except in some very minute portion which 


may become volatile with free ammonia, but even that 
would remain in the water in small traces, and seeing 
that it must remain there, they must have some pra 
tical definition of the duty of the local authorities in 
dealing with their sewage which cannot be based on the 
idea that you take out that which is put in It must 
be sufficient that that is so changed by subsequent 
chemical change that it becomes harmless from the point 
of vicw of the public and does no damage to them, The 
test they have taken is an excellent one. They have 
said you may not discharge into a stream that which 
makes it The consequence is if by carefully ap- 
plying that to the upper 


worse. 
waters of the stream the 
stream b 





ymes more and more pure, then those that 
discharge in the lower waters of that stream must im- 
prove their methods, so that they do not interfere with 
that improvement. No body may make worse a stream 
by discharging the water into it that has received its 
The language of the Act seems 
to me not to possess any ambiguity. It says: 


excrementitious matter. 


Nothing in this Act shall authorize any local authority 
to make or use any sewer drain or outfall for the pur- 
pose of conveying sewage or filthy water into any nat- 
ural stream or watercourse, or into any canal pond or 
lake until such sewage or filthy water freed from all 
excrementitious or other foul or noxious matter such as 
would affect or deteriorate the purity and quality of the 
water. 





What you must not discharge in the stream is water 
that conveys that which will make it worse. That being 
the meaning of the Section, it seems to me that after 
this Report of Sir William Ramsay's, which, knowing 
well his eminence, I accept absolutely, we 
to the 


must come 
conclusion that the Defendants no longer offend 
against this Section. He says quite plainly that if ex- 
crementitious matter means actual excrement, whether 


feces or urine, then of course my reply is that it is 


absent That is an interpretation we cannot adopt. 
Then he goes on to consider the presence of those more 
or less stable bodies which grade up from things almost 
as unstable as the original feces down to things just 
as stable as nitrates, and by well-known tests he ex- 
amines the condition of the water just before you come 
to the sewage works and after the whole of the effluent 
has been put in. He finds in some things a most re- 
markable state of things with regard to the effluent. 
It is fully oxidized, much better oridized than the water 
of the river into which it is put, and he comes, as a con- 
clusion, to this, that the effluent from the sewage works 
does not deteriorate the stream: IN FACT, IT RATHER 
IMPROVES IT. The question of storm water has by 
admission gone. He points to the existence of green 
growth in the river, and gives abundant reasons for his 
coming to this conclusion, but it is the conclusion which 
is really important to us, and therefore I am satisfied 
that at last the admitted zeal of the Defendants and 
their desire to perform their statutory duties has led 
them, thanks to improvements in modern science, to a 
successful way of doing it, and that therefore the of- 
fense against this Section of the Act has ceased. 

Now that being so, I think that it is not right for 
this Court to leave under the stigma of an injunction a 
public body that is conscious of its duties and dcing its 
best to perform its duties, and one which has for years 
been striving to do them perfectly, as is found by the 
learned Judge in the Court below. I think it is not 
right for us to do that when we are satisfied that that 
public body has at last succeeded, and is using means 
which will in the future be successful, because it took 
it a very long time to enable it to perform the gigantic 
task imposed upon it, and I thoroughly agree, 
WHETHER IT BE NOVEL OR NOT, that it is the duty 
of the Court in a case like the present, to make such 
an Order as that which the Master of the Rolls has just 
read out to you, 

LORD JUSTICE FARWELL: I am of the same opin- 
ion, and have very little to add. On the question of 
construction it appears to me that Mr. Macmorran’s ar- 
gument assumes the absolute purity and quality of al! 
the streams, watercourses, canals, ponds or lakes, which 
is a proposition I cannot assent to. I should read the 
Section as meaning that it shall not affect such purity 
and quality as the stream may have, not absolute purity 
which the stream is to be assumed to have, which is 
really a proposition I can hardly attribute to the legis- 
lature. 

The other point on which I desire to say something is 
the question which Mr. Justice Kekewich has disposed 
of, at page 562, where he came to the conclusion that 
he had no discretion and was bound to grant an injunc- 
tion because the Attorney-General asked for it In my 
opinion that is really a misconception. The injunction 
is only the form of remedy, or one of the forms of rem- 
edy, which the Court grants in aid of a legal right 


The right is to intervene and to call the attention of 


’ 
le, but there is a remedy by declaration, and there i 


the remedy by ispending the injunction and by giving 
liberty to apply after the leclaration without granting 
an injuncetior The ¥ 0 rtainty 


not absolut« 


. . . 4 . > 

Now then comes the third point, as to our 
to intervene in the way which the Master o h Ro 
has proposed, and with which I irely ag I nk 
it is plain that this Court has author i nk fi 
to say that the evidence being o and ) } 
Judge should have ade a mer ds t tnd 
have let the quest f the i d on Th 
learned Judge could certainly do tha ind = althe 1 


is a matter within his discretion, 
cretion which we 


might in a proper review i 
though we should be unwilling to do » readily Fu 
ther, he ght have said, “This i ta ¢ t d 
anything more than this;1 will rant the imctir 
but suspend its operation’; and t) cl he d 
that the works hai been absolutely completed so ti 


the whole nuisance is removed, I 


S€¢ no reas l } 
having suspended the operation of the injunction for 
time, he should not suspend it in toto. Tho matter 
come before us with the same jurisdiction which th 
learned Judge had, and I cannot doubt but th: 
learned Judge could have said 1 will not gr 
Junction, but I will merely 


I make a declaration I 
cannot doubt that he had juri 





pend the injunction for a time, or 1 will 
junction, but will accept an undert: 


iking in lieu of I 
injunction,” and the form of the undertaking may be 
different from that which is asked for All those cour 


are equally open to us as to the Court below, and I see 
no reason why we 


where it is 


should not, in a case like the preser 


obviously beneficial to all part 


ies, grant thi 
alteration of the Judgment in the term Which have 
been already stated It certainly doe no |} » th 
Plaintiffs, because anything more imbrou ind unsat 
isfactory than a motion for a writ of equestration in 
which the applicant is hampered by the fact that he ha 


to prove wilful disobedience to the Order 
LG 


onceive He is much better off, to my mind, but 
at any rate I see no reason why we should not accede to 
the request of the Defendant who say there is no case 
for an injunction, we have done our best, we never in 
tended to be disobedient to any Order of the Court 


have done a great service to the public 
Plaintiffs, because we have 


as l as to the 
experimented in a way which 
will be useful to all other public bodies. I think myself 
that there is no difficulty 
the Order, and I think it is right to do so 

{Here followed a discussion between 


as to our jurisdiction to maks 
i 
Court and counsel 
regarding the costs The conclusion was that the De 


fendant must pay the general costs, but some of the de 


tails as to costs of experts seem to have been left t 


the “Taxing Master.’’"—Ed.] 
i 
We conclude with the following portion of M1 
Watson's letter of transmittal to us 


In my view the I7th Section of the Public Hes 





which is as follows 

Nothing in this Act shall authorize any local authority 
ill for the pur- 

into any nat 
pond, or 
from all 
er such as 
and quality of 
1 stream or watercourse, 


to make or usé y sewer, drain, or out 


i 
pose of conveying sewage or filthy wate 
ural stream or watercourse, or into any canal 
lake until such sewage or filthy water is f 
excrementitious or other foul or noxious r 
would affect or deteriorate the purity 
uch water or the water in suct r 


or in such canal, pond, or lake 




















is a section which it would be perfectly impossibl 


an authority placed on the upper reaches of a stream 


or river, and adjacent to their 


ewage work o comply 
with. 


Notwithstanding all that my Board have been 


able to do towards the purification of sewa 





well aware o 


the fact that it is imposs 
back liquid, which has once been fouled, t 


le to bring 
» a State of 
potable water, which presumably is the state of a river 


in its upper reaches, and although we have been able 
to obtain from the Court of Appeal a judgment to the 
effect that we are able to purify the sewage s 
avoid pollution, I feel that it will be necessary for com 
munities generally to take steps to have Ss 
gated 


In this connection it i 


c. 17 abro- 


interesting to observe what 


Sir William Ramsay, K. C. B., F. R. S., reported to the 
Court, namely 


If “‘excrementitious matter’ means actual exere ment, 
whether feces or urine, then of course my reply is that 
it is absent. But if it means partly or wholly oxidized 
feces or urine the reply must be that there is some 
present. This definition would apply, though in a much 
less degree, to the water drunk by the greater part ot 
the population of London which is dr n from the 
Thames and the Lea, and these river polluted by 
large volumes of sewage effluent from the towns on 
their banks. It is needless to say that the sew e under 
goes careful purification before it enters the rivers, and 
ed by orage 














also that the water is further pur 
reservoirs and filtration through ! 
tent that no danger is to be anticipated from 





I understand that this is the first time during the past 
150 years that an injunction has been d 
having been granted. In that respect it 


words of Lord Justice Fletcher Moulton 


harged after 
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Gantry-Frame Two-Side Towing Locomotive 


for Lock Haulage, Bremen, Germany. 


At a dam across the Weser River in Bremen, 


Germany, navigation is carried on through two 
locks, respectively 250 ft. and 1,150 ft. long. 
These locks were opened for use in 1908, and 


shortly afterward it became apparent that some 


means should be provided for hauling tow- 
barges through the locks, in order to reduce the 
lost time and increase the locking capacity. The 
center wall between the two locks, about 21 ft. 
wide, could be used as trackway for an electric 
towing locomotive, arranging the latter so as to 


be capable of hauling on either side. 
used forms of tractor, 
would have been required, one along either edge 
of the To this duplication, 
with crossover other complica 
the novel gantry-frame tractor shown by 
view herewith was designed by the Allge- 
Elektricitats Gesellschaft (according to 
their “A E G Zeitung” of February, 1910). 

The height and width of the frame were fixed 
by clearance requirements. The tractor had to 
the gate-house, electric-light poles, 
etc., and pass under a future footbridge crossing 
the locks; along the edge of the 
wall had to be left clear. The legs of the gantry 
thus were limited in width to about 28 ins. These 
to place the driv- 
ing motor in the overhead transverse girder. 

A three-phase motor is used, operating at 220 


With pre- 
viously canal two tracks 
eliminate 


and 


wall. 
its switches 
tions, 
the 
meine 


pass over 


also a space 


dimensions made it necessary 


volts; the three trolley-wires are suspended at 
a level just below the cross-girder. Reducing 
and bevel gears connect the motor shaft and 
the wheels; the two wheels on either side 
are coupled, all four wheels’ being driven. 
The locomotive was required to exert a tractive 
force of 3,300 Ibs., which it accomplished readily. 


Beyond a certain excess of pull, however, the 
current is cut off by an overload circuit-breaker. 
Controllers are placed on both sides, so that the 
can work on the side nearest the load. 
There are separate controllers for the drums on 
which the tow-rope is wound, but whether these 
driven by the main or auxiliary motor 
stated. The tow-ropes can be paid out to 
of 300 to 350 ft. each. 

taken from the city lighting 


operator 


are an 
is not 
a length 


Current is mains 


at 7,000 volts three-phase, transformed to 220 
volts in a transformer house on the land side, 
and taken through the lock by a subaqueous 
cable. The trolley current is also used for light- 
ing, two 50-c. p. metal-filamert lamps being 
mounted on each trolley-line pole. ’ The whole 


was completed and put in service in 
1909. 


a 


The Elimination of Railway Grade 
Crossings. 


A report on the elimination of grade crossings 
within the limits of Greater New York has just 
been submitted to the Public Service Commission 
of the First District of New York State by Com- 
missioner Edward M. Bassett. The report gives 
not only the situation with regard to grade cross- 
ings and their elimination in Néw York City, but 
a summary of what has been and is being done 
in the work of grade-crossing elimination in sev- 
eral states and cities. 

There are at present in Greater New York about 
457 places where steam railways cross streets at 


equipment 
September, 


grade. During the 2% years from July 1, 1907, 
to Jan. 1, 1910, 56 persons were killed and 100 
injured at these grade crossings. Even these 


large figures do not show all the grade crossings 
and grade-crossing accidents in the metropolitan 
district, because the large area located on the 
New Jersey side of the Hudson River, with its 
million and a quarter population, is not included. 

The state of New York has had since 1898 a 
law providing for the elimination of railway grade 
crossings. Under this law the cost of eliminating 
a grade crossing is paid, one-half by the railroad, 
one-quarter by the municipality or town in which 
the crossing is located, and one-quarter by the 
state. During the eleven years since the law has 
been in operation, the state has expended $1,617,- 





000, the cities an equal amount, and the railways 
$3,235,000. 

The greatest defect in the New York law ap- 
pears to be that the work of grade-crossing elim- 
ination is delayed because of the lethargy of the 
state in appropriating money to meet its share 
of the work. Railways and cities are generally 
anxious to proceed with grade-crossing abolition 
on a large scale. The railways, in many cases, 
find that the elimination of the crossing saves 
enough money to the company, through doing 
away with the necessity for flagmen and slacken- 
ing speed, to pay good interest on the cost of the 


work. In the New York Legislature of last year, 
a bill was offered, prepared by the New York 
City government, making special provisions for 


grade-crossing elimination in New York City. One 
clause of this bill, providing that the portion of 
the expense borne by the city should be assessed 
upon real estate specially benefited by the im- 
provement, raised such a storm of protest that 
the bill was defeated. ; 
Commissioner Bassett recommends that an en- 
tirely new grade-crossing law be enacted by the 
legislature covering the whole state instead of 
New York City alone. He believes it no longer 
necessary to rely upon the state treasury to pay 
part of the cost of grade-crossing removal, and 
urges that railways and cities be permitted to 
bargain with each other as to the division of ex- 
pense between the the of 
grade In two unable to 


two in 
the 


elimination 


crossings. case are 


made in determining street grades. The inevitable 
result will be enormous expense at some future 
day for property damages on account of changes 
of grade to remove grade crossings. 

Turning now to the second portion of Commis- 
sioner Bassett’s report, we note briefly his sum- 
mary of the work of grade-crossing removal else- 
where. The state of Massachusetts led the way 
with its grade-crossing law of 1890. In the 19 
years since, 192 grade crossings have been elim- 
inated in Massachusetts, at a total expense of 
$30,632,000. Of this amount, $18,690,000 has been 
paid by the railway companies, nearly $8,000,000 
by the state, and a little over $4,000,000 by the 
cities and towns. In Chicago, the entire work of 
grade-crossing removal has been paid for by the 
railways under a compulsory ordinance passed by 
the City Council. One hundred and thirteen miles 
of railway have been elevated and 35 miles more 
are to have their crossings eliminated by ordi- 
nances which have been enacted, but under which 
work has not yet begun. At least eight subway 
crossings carrying streets under the tracks are 
required for each mile of track elevation. The 
grade of subway crossings is usually fixed at 
34%, and the maximum clearance now required is 
13% ft. Five hundred and fifty-nine subways 
are under construction or completed, and 161 
more are provided for by present ordinances. The 
railways have spent $53,662,000 on the work in 
Chicago, to date, and it is estimated that the ul- 
timate cost of track elevation within the city lim- 
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“ELECTRIC MULE” AT LOCKS OF WESER RIVER DAM, BREMEN. GERMANY. 


agree, he proposes that the Public Service Com- 
mission be given authority to adjust the division 
of expense, subject to confirmation by a court in 
case of appeal. 

A very important feature of the proposed law is 
that a plan for a general lay-out of streets and 
railway lines over a considerable district can be 
prescribed by the Commission after investigation 
of the entire situation. The need for some power 
of this sort is illustrated by the present situation 
in the Borough of Queens. Before the Greater New 
York was created, the Borough of Queens con- 
tained a number of independent towns and cities, 
not one of which had adopted an intelligent plan 
of street lay-out and management. The different 
centers of population each had their straggling 
streets leading nowhere in particular, and includ- 
ing many streets laid out by real-estate schem- 
ers. Here and there were sections where the 
original owners of the property had endeavored 
to preserve for themselves the title to the streets 
while selling the lots adjacent. The whole area 
was crossed by a network of railway lines, the 
grades of which had been fixed without the 
slightest regard to the avoidance of grade cross- 
ings. Since the Greater New York was formed, 
much work has been done toward preparing an 
intelligent street lay-out for this borough, in ac- 
cordance with the plan provided for in the 
charter; but the railway grades have been a great 
obstacle to completing this. The borough is be- 
ing rapidly built up, but little progress is being 


its will approximate $150,000,000. The work al- 
ready completed has reduced grade-crossing acci- 
dents in Chicago from 282 in 1899 to 47 in 1908. 

In the state of Connecticut, from 1889 to 1908 
there were 232 grade crossings eliminated, out of 
a total in the state of 1,193. Each railroad com- 
pany is required to remove at its own expense 
one grade crossing annually for every 60 miles of 
railway owned or operated. There is pro- 
vision for participation of the state and of the’ 
towns in the expense of abolition, when the work 
is undertaken on their initiative. 

In Buffalo, N. Y., under a special act, 65 grade 
erossings were removed between 1888 and 1908. 
The general plan in Buffalo has been to make 
little or no change in the railway grades, but to 
carry streets either over the railway by viaduct 
or underneath by a subway, according to the 
topography. 

ee ee 

PASSENGER SUBWAYS under busy street intersec- 
tions, to enable pedestrians to cross the street safely are 
being constructed in London at the so-called ‘‘Elephant 
Circus,”’ or “Elephant and Castle.’’ As described in 
the ‘‘Contract Journal’’ of March 30, these street sub- 
ways consist of tube tunnels 8 ft. inside diameter. Stair- 
ways lead down to these tubes, and an underground room 
20 x 23 ft. at the junction of the tubes enables passen- 
gers to cross in different directions without crowding. 
It is stated that at the street intersection where this 
subway is to be made the average number of pedes- 
trians per hour in April, 1907, was 18,654, and the num- 
ber of vehicles passing was 2,155 per hour, 


also 
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Two features of the important court decision 
vn stream pollution, printed elsewhere in this 
issue, deserve special mention. The first is that 
the Supreme Court of England has set aside an 
injunction against the Birmingham (district) 
<ewage works on the ground that although the 
effluent from the works has not, in the past, 
been free from evidences of sewage matters, and 
s thus a violation of the Public Health Act of 
IS75, yet the effluent is better than the stream 
that receives it, and there is prospect that it 
will become still better as improvements of the 
works are continued. The other notable feature 
f the judgment is its citation of the fact that 
the court employed its own expert to gather and 
submit independent evidence on actual condi- 
tions above and below the sewage-works outlet, 
and placed implieit confidence on the findings of 
fact and opinion submitted by its expert. This 
‘court expert was a no less distinguished person 
than Sir William Ramsay, Professor of Chem- 
stry at University College, London, and dis- 
overer of argon and helium. 

The section of the British Public Health Act 
ff 1875 on which this suit was based is very 
weeping in character. If strictly interpreted 
ind rigidly enforced it is questionable whether 
very sewage works in Great Britain would not 
have to be shut down and all water-carriage 
ystems for the disposal of household wastes 
ibandoned. The section has doubtless served a 
iseful purpose, but like many another attempt 
o regulate highly technical matters by legisla- 
ion and the courts instead of by a technical 
.dministrative board this one has fallen far 
short of its object and caused no end of need- 
ess trouble to many of the sewage authorities 
f England. It is a pleasure to record that the 
sritish Supreme Court has interpreted the Act 
n accordance wi®h a rational view of locai con- 
litions. 

The employment of an independent technical 
xpert by the British court, the apparent free- 
iom of the expert from the harassments of the 
awyers, and the unquestioned acceptance of 
the findings of the expert all form a strong con- 


trast to American court practice upon which we 
need not dilate. 

A valuable classification of the typhoid statis- 
tics of the larger cities of the United States, pre- 
sented by a contributor elsewhere in this issue, 
shows that, while a few cities now have rates of 
15 to 10 or less per 100,000, there are many whose 
rates are 20 to 30, and on upward to 100 or more. 
The article in question discusses the causes of 
these variations and the means which may be 
taken to bring the cities with excessive rates down 
to reasonable limits. The text and tabular mat- 
ter alike deserve careful study. Particular atten- 
tlon may profitably be given to the high rates 
which prevail generally throughout the southern 
part of the United States, and also to the large 
number of states whose vital statistics are still 
so unsatisfactory as to keep them out of the 
registration states. 
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The United States is rapidly losing its place 
as the great source of food supply for Europe. 
Notwithstanding the very high prices which all 
classes of food now command, the total value of 
foodstuffs exported from the United States in the 
fiscal year 1910 will be only about 330 million 
dollars, while in 1898, a year of phenomenally low 
prices, over 550 million dollars’ worth of food 
was sent abroad. A comparison by quantity of 
leading food staples exported is given in the fol- 
lowing table: 

Approximate quantity 


to be exported in 
fiscal year 1910. 


Product, Quantity exported 


in other years. 


Live cattle.. 175,000 head 593,000 in 1904 

Fresh beef.. 75,000,000 Ibs. 350,000,000 Ibs. in 1901 
Bacon ..... 180,000,000 Ibs. 650,000,000 Ibs. in 1898 
WOOE .icce 50 "000,000 bu. 157,000,000 bu. in 1892 
COPE .cccue OO ‘000, 000 bu. 209,000,000 bu. in 1900 


The bearing of these figures on matters of 
traffic and transportation is obvious. Export 
trade is cutting a small-~ and smaller figure in 
the traffic movement to the seaboard while do- 
mestic trade looms larger and larger. Again, 
these figures reveal an enormous increase in 
domestic consumption. The population of the 
United States has grown rapidly during the past 
decade while the production of the farms per acre 
of tilled land has decreased. Only the settlement 
of new lands and the reclamation of arid and 
swamp lands has kept production from falling off. 

— --—— ——- @——__ --—- — 


The Pittsburg graft revelations ought to cause 
a thorough-going reform of financial as well as 
political institutions in the Smoky City. In Pitts- 
burg there was a variation from the old story 
of buying up aldermen to help through a city 
contract. The votes of the city councilmen were 
bought to secure the deposit of the city’s moneys 
in certain banking institutions. Now why did 
these bankers undertake the commission of a 
felony? Why did they deliberately plan and 
carry out the bribing by wholesale of the city 
council members in order to secure the city de- 
posits for their banks? Is it reasonable to sup- 
pose these bankers entered on this dangerous 
and criminal job out of pure zeal to benefit the 
bank’s stockholders, by increasing its earnings? 

Human nature is not made that way. When 
a crime is uncovered a motive for the crime 
must be sought. 

Those who paid many thousands of dollars to 
secure the deposit of city money must have been 
exceedingly anxious to obtain it. They must 
have had use for that money other than its use 
in safe and legitimate banking. They would not 
have risked personal arrest and punishment un- 
less they had personal ends in sight. 

And if these Pittsburg bankers were willing 
to commit crime in order to get the city’s funds 
where they could use them for their own per- 
sonal schemes, what about the money belonging 
to depositors? Was that perhaps already in use 
to further some personal speculative scheme in- 
stead of being employed in safe and legitimate 
banking channels? 

It is worth emphasizing that the whole finan- 
cial and commercial life of a business community 
depends upon the character of its banking in- 
stitutions and that means the character of the 
men who conduct them. The banker always 


aud inevitably occupies a position of trust. The 
funds in his custody are trust funds 

If the integrity of the men in control of the 
banking institutions of a city is impaired, it af- 
fects the credit of every business firm. A founda- 
tion is at once laid for runs upon banks and com 
mercial disaster. It was exactly that situation 
that precipitated the panic of October, 1907, in 
New York City. Apparently Pittsburg needs a 
ithurovgh house-cleaning, in other places as well 
as in the City Hall. 


The Bill to Increase the Engineer Corps. 

Two weeks ago, in our issue of April 7, we dis 
cussed the bill reported by the Military Com 
mittee of the House of Representatives on March 


”> 


25 to increase the Engineer Corps, and declared 





that the bill was a disappointment so far as bet 
tering the position of the United States Assistant 
Engineers is concerned. 

In our department of ‘Letters to the Editor” 
this week, a defense of the bill is presented by 
Gen. Mackenzie, late Chief of Engineers, and a 
statement is also printed from the committee of 
the American Society of Civil Engineers which 
attempted to have the bill so framed as to do 
justice to the civilian engineers. Our readers 
thus have both sides of the question presented 
and, with the text of the bill which is printed 
therewith, they can form their own judgment on 
the matter. 

Briefly summed up, Gen. Mackenzie considers 
that we are in error in thinking that the bill as 
it now stands does little for the civilian engi- 
neers. To show that we were not alone, however, 
in our impressions of the bill, we venture to sub 
mit extracts from two or three personal letters 
which we have received. One engineer writes: 

Allow me to extend my hearty congratulations upon 
your editorial on the bill to increase the Corps of En 
gineers, in Engineering News of April 7. A copy of the 
bill and the report thereon reached me the day before 


your paper, and | found all my thoughts and sentiments 
voiced in your editorial. 
Another engineer writes 


Permit me to congratulate you on the best editorial 
you have ever written from the standpoint of the civilian 
assistants under the United States Engineer Corps. 

Still another says: 

I have read with great satisfaction your editorial in 
Engineering News of April 7. I have no doubt you might 
have made it much stronger if you chose, as I fully 
understand the situdtion. I believe this matter is im- 
portant to the whole engineering profession, and it has 
been surprising fo me that the bill has not been taken 
up more strenuously by all the engineering papers, en- 
gineering societies and engineering schools Certainly 
you have done your part. 

If, then, we were mistaken in our view of the 
bill, it appears that other engineers were similarly 
in error. But were we mistaken? How much 
does this bill amount to, really, with respect to 
the interests of civilian engineers? It opens, we 
grant, a very, very small door by which a very, 
very few civilian engineers may receive com- 
missions as Second Lieutenants, in lieu of West 
Point graduates. Possibly the bill as it now 
stands may open the door a little wider than it 
was in the bill as originally drafted. As to 
that, the wording of the bill is so obscure, and 
so many factors are involved, that it is extremely 
difficult to form a positive conclusion. 

The bill provides for a total of 48 Second Lieu 
tenants; it provides that the vacancies created 
by it shall not cause the promotion of more than 
two Second Lieutenants per annum; it provides 
that, “so far as the interest of the military ser- 
vice will permit,” any number of West Point 
graduates may be commissioned as Second Lieu- 
tenants. Last year 15 out of 101 West Point 
graduates of the class of 1909 were commissioned 
in the Engineer Corps. It is true that the Chief of 
Staff, Gen. Bell, urged in the hearing on the bill 
that the need of other branches of the service 
be borne in mind and that an undue proportion 
of the graduating class should not be assigned to 
the Corps of Engineers. But it should not be 
forgotten that a bill is pending to increase the 
number of students at West Point. It looks very 
much, therefore, as if the small crack which may 
possibly be opened to let an occasional graduate 
of some other engineering school receive a Second 
Lieutenant’s commission, ‘wpuld be permanently 
closed after a few years. 
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It is 


notice 


not 
that 
branch of 


interest in this 


Corps of 


without 
the Engineers is 
the service whose officers are all West 
Only 48% of all the commis- 
sioned officers of the army to-day are West Point 
graduates, and during the last ten years, 
ing to the statement of Gen. Bell in the hearing 
bill, West Point has provided 
one-third of the total 
sioned in the army. 


connection to 
the only 


Point graduates. 
accord- 
on this 


less than 
number of officers commis- 


Much more might be said on this point; but in 
our opinion the feature of this bill of most 
terest to the engineering profession was the pros- 
pect of bettering the position of the United States 
Assistant 


in- 


Engineers of long experience and large 


ability who have devoted the best years of their 
life to this work. More than this, in the public 
interest it is a question whether the chief re- 
sponsibility for important works of river and 


harbor improvement is to be laid on inexperienced 
young West Point graduates, or on civilian engi- 
neers of long experience and high standing. As 
the bill now stands, all it regarding these 
Assistant Engineers in way, shape or man 
a clause in Section 4 which gives authority 
to the Chief of Engineers to place such Assistant 
Engineers in charge 


says 
any 
ner 1s 


of river and harbor districts, 
or make them members of engineer boards. 


Now, what and how much does this mean? The 
committee of the American Society of Civil En- 
gineers thought that it meant very little. Hence 
they drafted an amendment which would have 


required these positions of responsibility to be 
filled by men with at least five years’ experience, 
whether they were civilians or engineer officers. 
The Chief of Engineers, it from the 
memorandum printed in this issue, objected to 
this restriction and indicated that the whole mat- 
ter should be left to his judgment. 

It therefore becomes a matter of interest to in- 
quire just what construction would be placed upon 
this Section. We have before us the report of 
the hearing held on this bill by the House Com- 


appears 


mittee on Military Affairs. The statement made 
by Gen. Mackenzie at this hearing is explicit and, 
we may assume, authoritative. We therefore 


print it as follows: 


MR. PRINCE. Now, if you had Section 
vision giving you authority to employ 
many could you employ in that way? 

GEN. MACKENZIE. I should say 
Prince. As I understand that section, I would be per- 
fectly free to say that that section is not, as I under- 
stand it, with any thought of changing the present su- 
perintendence of work. It was simply a case of emer- 
gency and for the time being that the Chief of Engineers 
might be authorized to do this. 

MR. PRINCE. Then it is more suggestive 
working plan to put in operation now? 

GEN. MACKENZIE. It would be a working plan, with 
the plain statement that I make. It is the intention to 
put an Assistant Engineer in charge of districts if the 
proper conditions should arise. I have some in mind 
now, and I think General Marshall has. It is only a few 
cases. 


This strikes us as a frank, 
statement. The situation 
of Engineers 
commissioned 


4 asa 
these men, 


pro- 
how 


very few, Mr. 


than a 


straightforward 
that the 
present enough 
experience to fill 
The Chief of Engineers 
therefore, to meet this present 
emergency by placing a few, and “only a few,” 
of the civilian Assistant Engineers in places of 
temporary responsibility. Gen. Mackenzie's 
statement is that this arrangement is a temporary 
one only, “‘for the time being,” over the 
existing situation until, a few hence, the 
younger officers of the Corps can attain enough 
experience to supersede the few civilians who may 
have temporarily been placed in charge. 

In thus criticizing the pending bill, we would 
not be understood as criticizing the Corps of En- 
gineers. As our readers know, we have been fore- 
testifying to the work of the 
members of that organization; and we do not be- 
lieve the bill as it represents best 
thought of the best men among the engineer of- 


simply is 
not at 


long 


Corps has 
officers of 
all the responsible posts. 
wants authority, 


to bridge 
years 


most in splendid 


stands the 


ficers. In fact, we know, from letters received 
by us, that a fair recognition of the men of 
‘ability and long experiencé among these United 
States Assistant Engineers would meet the cor- 


dial approval of many of the officers under whom 
they And it is furthest from 
tion to revive the old controversy 
tary and civilian engineers 


serve. inten- 


mili- 


our 
between 


Rather would we 


appeal for a fair and broad-minded adjustment 
that shall do justice to both parties. The pres- 
ent occasion forms an opportunity for such an 


adjustment that not be repeated. It is 
greatly to be hoped that the bill in question may 
be withdrawn and amended to bring about that 
desirable end. 


may 





A Remarkable Record in Low Cost Freight 
Haulage on a Railway of Heavy Traffic. 


Fifteen there was active agitation 
in the Pittsburg district for the construction of 
a ship canal to connect the Ohio River with Lake 
Erie. The promoters of the project claimed that 
With the enormous volume of coal and ore traffic 
between the ports on Lake Erie and the furnaces 
and mills in the Pittsburg district, a ship canal 
would be a profitable enterprise and would effect 
large reductions in the cost of transporting raw 


years 


ago 


material to the Pittsburg furnaces. At that 
time Mr. Andrew Carnegie was still active in 


the affairs of the Carnegie Steel Co., and he and 
his advisers 


gave careful attention to the pro- 
ject. Their final conclusion was that it would 
be more to the advantage of the Carnegie in- 


terests to build a low grade railway line of their 
own from Pittsburg to Lake Erie than to assist 
in the construction of a canal. Mr. Carnegie 
stated that the investigations then 
made convinced him that the railway was a 
cheaper means of freight transportation than 


years ago 


any canal. 


Following this conclusion, the Carnegie, inter- 
constructed the Bessemer & Lake Erie R. 
R. It was built and has been operated with 
special regard to the economical handling of 
freight traffic: Hence its operating 
ords have always been of special interest. 


ests 


heavy rec- 
This railway has now been in operation twelve 
years. It began in 1897 with a total freight 
traffic of 1,151,000 tons. In 1909 it carried 12,- 
590,000 exceeding by over a million tons 
the traffic of the banner year 1907. While it was 
built primarily to bring ore from the Lake ports 
to the Carnegie furnaces, it handled last year 
over 5,000,000 tons of freight other than ore. 
The railway is notable among all the railway 
lines of the United States, or for that matter of 
the world, by its very large average freight-train 


tons, 


load. In the year 1909, the average tons of 
revenue freight carried per freight train was 
993. Even this large figure, however, does not 


fairly represent the success which the road has 
attained in moving trainloads, for the north- 
bound traffic is only a third of the south-bound 


traffic; consequently, while the number of trains 
run north and south is about the same, a large 
proportion of the cars in the north-bound trains 
are empties. To see the results actually at- 
tained in moving full train loads therefore we 
must take south-bound traffic alone. The aver- 
age south-bound train on the Bessemer & Lake 


Erie last year carried a paying load of 1,484.48 
tons, a record not only not matched, but not even 
approached, so far as we know, by any railway 
anywhere. 

As the bulk of freight moved by this road is 
handled for the steel companies which own and 
control it, the freight rate is placed at a low 
figure. The average receipts per ton-mile in 
1909 were only 4.45 mills, and this rate includes 
terminal expenses on a railway only 144 miles 
in length. Notwithstanding this very low freight 
rate, the great volume of the traffic and its 
movement in heavy trains made the operating 
expenses so low that the percentage of operating 
expenses to operating revenue was only 53.62%— 
another which it would be difficult to 
match on any railway anywhere. On this basis 
the the railway of hauling a ton of 
freight a mile is given in the report as only 
2.30 mills. 

This 


penses as 


figure 


eost to 


however, includes the terminal 
the road expenses. These 
a large item in the total oper- 
expenses. The mileage run by switching 
last year was one-fourth as great 
mileage run by freight locomotives. The 
length of the road is only 144 but 


cost, 
well as 
terminal costs are 
ating 
locomotives 
as the 


total miles, 


ex- 


there are 157 miles of sidings, yards and traffi 
spurs. From figures it is evident tha 
terminal expenses must form a very considerab|: 
part of the total cost of operation, and th 
figure quoted above, of 2.30 mills per ton-mil. 
as the cost of hauling freight, must be ver 
materially reduced to obtain the actual cost yp: 
mile of hauling on the open road. 

It may be said that this figure of 2.30 mill; 
per ton-mile is the cost of operation only an 
does not include the interest on the 
in the railway and its equipment. 
freight traffic is so huge, however, that thes: 
interest charges do not increase the cost very 
materially. The report before us does not giv: 
financial figures; but if an allowance of $800.00 
per annum be made to cover interest on the in 
vestment, it would increase the 
mile only about half a mill. 


these 


investment 
The volume o 


cost per ton 


It is of interest to examine the figures give: 
in the report for the average charges and ex 


pense per ton of freight handled. 

Fifteen years ago, when a Board of Engineer 
reported on the Lake Erie & Ohio River Cana 
project, the freight rate on ore from Ashtabul: 
to Pittsburg was $1.15. Last year the averag: 
receipts of the Bessemer & Lake Erie R. R 
per ton of freight, including in this high-clas: 
merchandise freight as well as ore and coal, was 


53.36 cts. The average cost of handling this 
freight was 27.57 cts. It must be remembered 
here again that these figures include the te: 


minal expenses at both ends of the line as wel 
as the cost of hauling over the road. 

We have referred above to the handling of 
freight in heavy trains as one important element 
in reducing the operating expenses. 
almost equally important is the use of larg: 
capacity steel cars and loading these cars to 
their full limit. The cost of handling a ton of 
freight in the switching yards is very much 
lower with 50-ton cars than with 30-ton cars 
Out of a total of 9,915 freight-equipment cars 
on the Bessemer & Lake Erie R. R., 8,400 are 
steel cars. The cost of repairs for these cars 
last year was $47.51 against an average cost for 
repairing wooden ears of $64.66. Further, this 
cost of repairs to the steel cars is really in ex- 
cess of the actual wear and tear, as it includes 
the cost of replacing cast-iron wheels with stee! 
wheels on many of the cars. If the outlay for 
steel wheels were deducted, the cost of steel 
car repairs last year would have averaged only 
$32 per car. 

Another figure in the report, of much interest, 
is the earnings and expenses per train-mile. Th 
average freight train earned last year $4.42 per 
mile run, and the cost of running it was $2.2!) 
Notwithstanding the enormously heavy trains 
hauled, the locomotives made an average of 
30,785 miles in the year, and the cost per loco- 
motive-mile was only 29.4 cts. Coal for loco- 
motives cost only $1.28 per ton, which, of course, 
helped to keep the total cost low. 

Another thing for which the Bessemer & Lak« 
Erie R. R. is notable is its extensive use of 
Carnegie steel ties. The first section of half a 
mile was laid with steel ties five years ago, and 
the company has purchased, up to Dec. 31, 1909. 
366,350 steel ties. A total of 116% miles of track 
is now laid with steel ties, and 18.7 miles addi- 
tional will be laid with ties which have been 
ordered. General Manager Utley states in his 
report that among the advantages found from 
steel ties is that a section of track laid with 
them, when once put in proper line and surface, 
does not require as much attention to maintain 
it as is necessary on tracks laid with wooden 
ties. 


An element 


The Use of Steam Turbines for Ship 
Propulsion. 


At the meeting of the Institution of Naval 
Architects in London last month, the subject 
which attracted by far the greatest interest was 
the application of the steam turbine to the pro- 
pulsion of vessels. We printed last week a sum 
mary of the paper by Hon. C. A. Parsons describ- 
ing the equipment which his company has applied 
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o a tramp steamship. As was there recorded, 
he reciprocating engine was removed, and in its 
lace Was installed a steam turbine, driving 
pinion with helical teeth meshing with a gear- 
vheel on the screw-propeller shaft. 
reduction was about 20 to 1. 


The speed 


The turbines used were compound turbines on 
the Parsons system, the high-pressure turbine 
wing 5 ft. maximum diameter by 13 ft. length, 
ind the low-pressure turbine 3 ft. 10 ins. in diam- 

er by 12 ft. G ins. in length. A flexible coupling 
was used between the pinion shaft and the tur- 
bine, Mr. Parsons claims that with this con- 
struction the pinion teeth take an even bearing 
ipon the gear teeth, so that the “floating-frame”’ 
mounting used by Mr. Westinghouse in his type 

f speed-reducing gearing (Eng, News, Dec. 30, 
1h00) is not necessary. 

The steam turbine and reducing gear installed 
by Mr. Parsons’ company weighed about 25% 
less than the reciprocating engine which it dis- 
placed, showed an increased power of about 20%, 
and about 20% reduction in coal consumption. 
The efficiency of the speed-reducing gear is prob- 
ably as high as 9S%. This high efficiency alone, 
to say nothing of the matter of simplicity, would 
seem to make it well-nigh certain that the me- 
chanical gear, rather than the electric or hy- 
draulic system of speed reduction, will be the 
coming method of driving propellers from steam 
turbines, provided, of course, that the former 
system can establish its claims to absolute relia- 
bility and freedom from breakage. 

With the electric system, which was also de- 
scribed at the Naval Architects’ meeting, the 
steam turbine drives an electric generator at high 
speed, and the current from this generator is 
used to drive a low-speed motor mounted di- 
rectly upon the propeller shaft. With the best 
attainable electrical efficiency, the loss of power 
in this double transformation can hardly be less 
than 10%, and is much more likely to reach 15 
to 18% when all the sources of loss are included. 
This means not only a heavy direct loss in power 
and an increase in coal consumption, but it 
means, in large-power vessels, the delivery of a 
great quantity of heat in the engine-room, which 
is an exceedingly objectionable matter on ship- 
board. 

The hydraulic systems stand on an even worse 
basis than the electrical, as regards efficiency. In 
principle, the hydraulic system consists of a cen- 
trifugal pump mounted on the steam-turbine 
shaft delivering water to a hydraulic turbine 
mounted on the propeller shaft. The waste water 
from the turbine is piped back to the centrifugal 
pump, so that the water flows in a closed circuit. 
Allowing even the highest recorded efficiencies for 
pump and turbine, the final loss of power is 
pretty certain to be not less than 20% of that 
Practically all 
this loss of power goes to heat the water flowing 
in the closed circuit. In an installation of any 
size, the amount of heat is so great that the 
cooling of the water to enable its continued use 
forms an almost or quite insuperable problem. 

Besides these reasons, the great cost and com- 
plexity of an electric or hydraulic system, com- 
pared with the simple mechanical connection of 


generated by the steam turbine. 


two parallel shafts of different speeds by ordi- 
nary toothed gearing would seem to make the 
superiority of the latter system, from the com- 
mercial point of view, absolutely unquestionsz ble. 

It was noticeable that in the presentation of 
the paper, and in the general discussion before 
the society, quite a different view was taken of 
the marine steam-turbine from that taken by 
Mr. Westinghouse in the articles which we have 
published. Mr. Parsons claimed that for high- 
speed vessels the present equipment of steam 
turbines mounted directly upon the propeller 
shafts is satisfactory and made the rather sur- 
prising claim that the efficiency of the turbine 
propellers used on the fastest ocean steamships 
was within about 5% of the maximum obtainable. 
Other speakers, however, criticised this figure 
and set the loss in the high-speed propellers with 
fine pitch used on turbine-driven vessels at a 
very much higher figure. It is noticeable, also, 
that Mr. Parsons in his discussion was, naturally, 
assuming the use of the Parsons type of tur- 


bine for driving the vessels. With this type. a 
comparatively moderate rotative speed is at- 
tained at considerable sacrifice of weight, bulk 
and complexity. By the use of turbines of much 
higher speed, it is possible to build a machine 
very much more compact and economical. From 
this point of view, therefore, there would seem 
to be good reason for belief that the plan of 
gearing the turbine to the propeller may come 
into use for war vessels and high-speed passen- 
ger vessels, as well as for the slow freight ves- 
sels which form the bulk of the merchant marine. 

An interesting historical point brought out in 
the discussion before the Naval Architects was 
that the use of gearing between the engine and 
the propeller is a reversion to a system that 
was tried by many inventors in the early days of 
steam navigation. When it was first attempted 
to drive screw propellers by steam-engines, the 
difficulty met was that the steam-engine of that 
day was altogether too slow to drive the pro- 
peller shaft direct. Various types of gears were 
designed, therefore. John Stevens, of Hoboken, 
to whom the honor of original invention of the 
screw propeller is generally awarded, ran a 
steamboat in 1812 in which the engine was geared 


to twin screws. At that time, however, the 
problem was one of increasing the rotative speed 
obtained from the engine. Now the problem is 


reversed, and the thing to be done is to reduce 
the rotative speed to which the steam turbine is 
adapted. The gearing used by the millwrights 
and shipwrights during the first half of the 19th 
century was of the crudest construction and 
workmanship, and the resulting inefficiency and 
noise was a great element in causing it to be 
early discarded. The reintroduction of gear- 
ing at the present day is made possible through 
the development of machinery and metallurgy by 
which gears are cut with an accuracy that was 
undreamed of half a century ago, and of ma- 
terials with a strength and resilience that was 
likewise far beyond the conception of the early 
engineers. 
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LETTERS TO THE EDITOR. 


° e 
The Bill for Increasing the Corps of Engineers. 
Sir: An editorial appearing in your issue of April 

7, 1910, has given me the impression that certain pro- 
visions in House of Representatives Bill 7117, 61st Con- 
gress, 2d Session, relating to an increase in the Corps 
of Engineers as reported out by the Military Committee, 
are misunderstood by you, and with the sanction of the 
Chief of Engineers a memorandum_has been prepared 
and a copy is inclosed in explanation of the changes 
made in the original bill, and to show that such changes, 
in themselves at least, cannot be properly considered to 
have so modified the character of the bill as to properly 
render it obnoxious to the Engineering profession. 

Inasmuch as the changes made and the form of the bill 
reported out by the Military Committee are in the form 
recommended by the Secretary of War, Chief of Staff, 
and Chief of Engineers, any charge of tinkering the 
bill to accomplish certain ends and converting it into a 
farce must be at the doors of the officials named as well 
as at the door of the Military Committee. The Chief 
of Engineers is unwilling to believe that Engineering 
News intended making any such general charges. 

The Chief of Engineers holds certain opinions based 
on his knowledge of facts and experience, and so far 
as his connection with the bill in question goes, he has 
been open in his expression of his views, and regrets 
any controversy which would tend to raise in the minds 
of the Engineering profession the thought that an effort 
is being put forth to disguise actual intentions and gain 
something by subterfuge. 

Very respectfully, 
A. MacKenzie, 
Major-General, U. S. Army, retired 

Washington, D. C., April 11, 1910. 

MEMORANDUM RELATING TO EDITORIAL IN EN- 
GINEERING NEWS OF APRIL 7, 1910, CONCERN- 
ING “THE BILL TO INCREASE THE CORPS OF 
ENGINEERS, U. S. A.” 

The editorial on pp. 405-6, Engineering News of April 
7, 1910, places a wrong interpretation upon the changes 
recommended by the Military Committee of the House 
of Representatives, so far as such changes affect the 
question of appointments from technical schools. The 
new form recommended by the Committee may be con- 
sidered more favorable for such appointments than the 
original form. 

The original Bill only covered the additional 60 offi- 


cers, and when vacancies created by the Act might 1 


t ve 
once filled, the present law requiring all vacancies to 
be filled from graduates of the Military Academy would 
again come in force As modified by the Military Com- 
mittee, the present organic law is repealed and the pro- 
visions for appointments cover all future vacan 
words omitted by the Commit 
tee had no bearing upon the question of civilian 


cies The 
“selected as heretofors 
appoint 
ments, referring to the long established custom of selk 


ing for assignment to the Corps of E: 





neers only gradu- 
ates recommended for such assignment by the Academi 





Board Again the omission of the transfer 





I ‘ lause, on 
the recommendation of the Chief of gineers wcou 
of understood objections by the engineering profession 
and Chief of Staff, which the Chief of Engin be 


lieved to be well taken, removed one of the methods 
filling vacancies from the Army. 

The changes in the form of the Bill were made by th 
Committee upon the recommendation of the Chief 
Staff and the Secretary of War, acquiesced in by th 
Acting Chief of Engineers, and, as before stated, the 
recommendations were not based upon any thought of 
limiting civilian appointments or changing the character 
of the Bill in that regard. Such changes mainly resulted 
from the claims presented by the Chief of Staff—tl 
justice of which could not be disputed—that owing to 
the limited number of graduates and the desirability of 
assigning a greater number to other branches of the 
Army, the number assigned to the Engineers should be 
limited to what may be termed its fair quota, which 
quota, it may be stated, would be considerably below 
the number which have annually been assigned to the 
Engineers for a number of years back 

The statement in the article that the Bill as it now 
stands is a farce, that it is too evident that those who 
have tinkered the Bill in committee have been much 
more concerned in retaining a West Point monopoly 
than in promoting real efficiency, is certainly based on 
a misunderstanding of the changes made; the so-called 
tinkering resulting from the recommendations of the Chief 
of Staff and the Secretary of War, with a view, as un- 
derstood, of accomplishing just the opposite results from 
that claimed in the article. 


As to the absence of any provision relating to the com- 
pensation of Assistant Engineers, it can be stated that 
the original form did not contain any provision of that 
nature and no request for any provision fixing compen- 
sation was made, so far as known In response to the 
direct question by a member of the Military Committee, 
whether the amendment suggested by the committee of 
Civil Engineers was intended to cover the matter of pay, 
it was stated by one member of the latter that it would 
only carry the pay that the Assistant Engineers had 
agreed to work for; and that while he could not sj 
from personal knowledge, he believed the pay now al- 
lowed was on the whole satisfactory for the service 
rendered; while it was stated by another member of the 
Engineer Committee that individually he thought ‘‘that 
if a civil.an engineer is performing the same duty, carry- 
ing the same responsibility, subject to the same burdens, 
so to speak, that a regular officer of the Corps is car 
rying, he should have same compensation,’’ but it was 
not claimed that such requirement was covered by the 
proposed amendment. 

The Chief of Engineers is probably responsible for the 
use by the Committee of an extract from the Engineer- 
ing News of Jan. 27, 1910, and that such use results in 
a protest from the paper is regretted. The extract was 
one of a number presented bearing upon the present sys 
tem for carrying on River and Harbor works, which 
system, as well as the Bill itself, it was understood the 
article in question supported in preference to any of the 
several other systems before Congress for action Tr 
other matters treated of in the article were, in tl 
opinion of the Chief of Engineers, covered sufficiently in 
See. 4 of the original Bill, and, in addition, it was 
understood that such other points would be otherwis¢ 
presented to the Military Committee. 

The article of Jan. 27, 1910, was understood to be an 


eak 


indorsement of the Bill as originally presented, with a 
suggestion of the addition of a section placing limits as 
to age and experience upon those placed in charge of 
work, etc. Excepting possibly the omission of the pro 
posed additional section, it would appear the bill in its 
new form should receive, from the Engineering News, 
even more commendation than did the original measure 
As regards the desired additional section, the one 
given in the article of Jan. 27 was not presented, so 
far as known, to the Military Committee; a substitut 





was, however, submitted by the Committee representing 
the American Society of Civil Engineers It is believed 





the record of the hearing presents quite plainly the cer 


tain difficulties which would have 





resulted from the 





adoption of the proposed substitute and exhibits ef 
fect the reasons of the Committee for not accey] it, 
but retaining in preference the section in its original 
form which will permit the Chief of Engineers to act 
justly and equitably as regards duties, re ponsibilities 


and compensation. 
{In order that our readers may judge for them- 
selves as to the merits anf demerits of the bill 
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referred to, we print it below as reported to the 


Hiouse on March 23 from the Committee on Mili- 

tary affairs.—Ed. } 

A BILL TO INCREASE THE EFFICIENCY OF THE 
ENGINEER CORPS OF THE UNITED STATES 
ARMY. 


Be it enacted by the Senate and House of Representa- 


tives of the United States of America in Congress as- 
sembled, That the commissioned force of the Corps of 
Engineers of the United States Army shall consist of 1 
chief of engineers, with the rank of brigadier-general, 
i> colonels, 22 lieutenant-colonels, 51 majors, 60 cap- 
tains, 56 first lieutenants, 43 second lieutenants, and one 
chaplain: Provided, That the increase provided for in 
this Act shall be extended over a period of five years, 


as nearly as practicable, and that the original vacancies 
created by this Act shall be filled by the promotion in 
each fiscal year of not more than one lieutenant-colonel 
to be colonel, two majors to be lieutenant-colonels, three 
captains to be majors, four first lieutenants to be cap- 


tains, and two second lieutenants to be first lieutenants. 
Sec. 2. That vacancies in the grade of second lieu- 


tenant in the Corps of Engineers shall hereafter be filled, 
as far as may be consistent with the interests of the 
military service, by promotions from the corps of 
cadets at the United States Military Academy; Provided, 
That vacancies remaining in any fiscal year after the 
assignment of cadets of the class graduating in that 
fiscal year may be filled from civil life as hereinafter pro- 
vided: And provided further, That the proportion of 
any graduating class assigned to the Corps of Engi- 
neers shall not be less than the proportion which the 
total number of officers authorized at date of graduation 
for that corps bears to the total number of officers au- 
thorized at same date for all branches of the army to 
which cadets are eligible for promotion upon graduation, 
except when such a proportionate number is more than 
the number of vacancies existing at date of graduation 
plus the number of retirements due to occur in the 
Corps of Engineers prior to the first day of the follow- 
ing January. 

3. That to become eligible 
appointment, a civilian candidate for the appointment 
as second lieutenant must be an unmarried citizen of 
the United States between the ages of 21 and 29, who 
holds a diploma showing graduation in an engineering 
course from an approved technical school, and is eligible 
for appointment as a junior engineer under the Engi- 
neer Bureau of the War Department. Selection of eli- 
gible civilians for appointment, including term of pro- 
bation, shall be made as the result of such competitive 
examination into the mental, moral, and physical quali- 
fications, and under such rules and regulations as shall 
be recommended by the Chief of Engineers and ap- 
proved by the Secretary of War. 

Sec. 4. That whenever it shall be necessary, in order 
to properly prosecute works of river and harbor im- 
provement, the Chief of Engineers is authorized to detail 
for duty in charge of river and harbor districts, or as 
members of boards of engineers any assistant engineers 
in the employ of the Engineer Bureau of the War De- 
partment. 

Sec. 5. That the officers of the Corps of Engineers, 
when on duty under the Chief of Engineers connected 
solely with the work of river and harbor improvements, 
may, while so employed, be paid their pay and com- 
mutation of quarters from the appropriations for the 
work or works upon which they are employed. 


Sec. for examination and 


Sec. 6. That all laws and parts of laws inconsistent 
with the provisions of this Act be, and the same are 
hereby, repealed. 


{Inasmuch as reference is made in the above 
letter and memorandum to the position taken by 
a Committee of the American Society of Civil 
Engineers with reference to the bill, we submitted 
a proof of the foregoing to tha. committee and 
have received a reply which we print below.—Ed. ] 

Sir: Referring to articles in the Engineering News of 
and April 7, and to your letter of April 15, all 
in regard to the pending bill for the increase of the En- 
gineer Corps of the Army, it may be of interest if some 
1ccount be given of an effort made by Civil Engineers to 
better recognition of those employed as Assistant 
Engineers on river and harbor works. 
the opinion of many of those most interested 
bill as drawn would not effect this to any great 
but an amendment was drafted which was pub- 
lished in your issue of Jan. 27, and the bill in connec- 
tion with the amendment received your hearty approval. 

At a meeting of civil engineers called hurriedly in this 
ity a few days after the annual meeting of the Ameri- 
an Society of Civil Engineers in January, a committee, 


Jan. 27 


secure 


It was 


that the 
extent; 





consis of Mr. Charles MacDonald, Chairman, and 
Messrs. Frederic P. Stearns, Wm. H. Burr, Samuel 
Whinery and Alfred Noble, was appointed to endeavor 


to secure in the new bill more adequate provision for 

ivil engineers employed on River and Harbor Works. 
The a thus hurriedly taken was approved and en- 
dorsed subsequently by the Board of Direction of the 
society. 

The committee thus appointed held several meetings 
and the was discussed to some extent with of- 
the Corps of Engineers, with the result that it 
thought modify the first draft of the sug- 
gested the bill Engineering News, 
Jan and modification of the bill which it was 
finally decided to ask for was incorporated in a new 
draft of Section 4, as follows, the modifications being 
talicised: 


tion 


subject 
ficers of 
was best to 

amendment to (See 


the 


or 
=i) 


Sec. 4. That whenever it shall be necessary or ad- 
isable in order properly to prosecute works of river and 
harbor improvement, the Chief of Engineers is author- 


ized to appoint or detail for duty in charge of river and 
harbor districts, or as members of boards of engineers, 
any assistant engineers in the employ of the Engi- 
neer Bureau of the War Department; Provided, that 
assistant engineers so appointed or detailed shall, while 
so engaged, have the relative grade of Captain or Major 


in the Corps of Engineers, to be determined by the Chief 
of Engineers, and provided further, that neither assist- 
ant engineers nor officers of the Corps of Engineers 
shall be detailed in charge of river and harbor districts 
or divisions until they have had at least five years’ ex- 
perience on river and harbor work. 

It will be 


noted that in the above draft the required 








period of service as assistant before assignment to the 
charge of river and harbor districts was five years 
instead of the period of eight years mentioned in the 


original amendment published in Engineering News, Jan. 
27, and that the requirement in regard to appoint- 
ments on boards was omitted. 


also 


The committee requested a hearing before the Commit- 
tee on Military Affairs of the House of Representatives, 
which was granted March 9, following a hearing of offi- 
cers of the Corps of Engineers and followed by a hear- 
ing of Bell, Chief of Staff of the Army. At or 
after hearings bill was modified somewhat to 
conform to the wishes of the Chief of Staff, but none of 


Gen. 


these the 


the suggestions made by the committee of Civil Engi- 
neers was acted on favorably, and Section 4, the only 
one which that committee sought to have modified, 
stands exactly as before the hearings. 


After returning from Washington and obtaining a 
of the committee of Civil Engineers 
had heard Bell) it was thought advisable 
by the prepare a statement and lay it 
before the House Committee on Military Affairs. A copy 
of this will be published in the Proceedings of the 
American Society of Civil for April, on or 
about the 27th statement the features of 
the proposed discussed in a general 
way and the be summarized briefly. 

It was explained the additional words 
visable’ in the first line and the words ‘‘appoint or’ in 
the third line following were intended to 
crease the power of the Chief of Engineers to assign civ 
inder him to more responsible, duties, 
and remove any possible limitation of his authority which 
might result from a narrow the 
word ‘‘necessary.’’ The provisos remove 
a grievance of 40 years’ standing, is said cannot 
be remedied under was pointed out 
that the resulting harmful both to the or- 
ganization of the Engineer Bureau taken as a whole and 
to the public interests. 


hearings (the 


General 


report 
not 


committee to 


Engineers 
inst. In the 
amendments are 
statement may 


that “or ad- 


second or 








engineers serving 1 


legal "interpretation of 
added to 


which it 


were 


laws. It 
was 


existing 


condition 


Prompted by the claim made, inferentially at least, of 


the advantage of military training in preparing men for 
the management of engineering work the committee 
pointed out the small share, comparatively, taken by 
Army engineers in the entire engineering work of the 
country, by far the greater part of which is organized 
and carried out by civil engineers, and mentioned two 
notable examples of such organization. One of these is 
in connection with the additional water supply for the 


City of New York of which the committee says ‘‘In re- 


spect of ability, integrity and devotion to duty this or- 
ganization is not excelled by any other within our 
knowledge, military or civil."’ The other example men- 


tioned by the committee is the Panama Canal, of which 


it is said that 


all the main features were completely 
organized and in successful working order before the 
Army Engineers took charge; this is followed by full 


acknowledgment of the admirably effective management 
of the work by the Army Officers since that time. 

The endeavor to better the condition of civil engineers 
employed by the Army engineers been made in 
a spirit unfriendly to the Engineers; the great 
value of s to the public was freely mentioned 
both in and in the statement. It 
known injustice inherent in the present system 
has long recognized and regretted by many fair- 
minded officers of the Corps, but under existing laws 
they have been powerless to remedy it. The modifica- 
tion sought in the pending bill would enlarge the power 
of the Chief of the Corps to accord fair treatment to a 
class of engineers who constitute a majority of his en- 
gineer subordinates; even the matter of compensation is 
left wholly to him, not doubting that if proper authority 
be given, justice will be done. The only feature by 
which by any interpretation his authority may be re- 
garded as limited is in regard to the assignment of in- 
experienced engineers to duties of great responsibility. 
The provision suggested is intended to remedy an evil 
of long standing for which the Army Engineers have 
not been responsible heretofore; if adopted the effect on 
the Assistant Engineers will certainly be encouraging 
and helpful and will conduce to a better feeling in this 
branch of public service. Can any good reason be given 
for retaining the power to be grossly unfair to the more 
experienced subordinates? 


has not 
Corps of 
its 


service 


the hearings is well 
that the 


been 


Before closing this letter we would call attention to the 
following extract from the remarks of the Chief of Staff 
before the Military Committee (he had been opposing the 
assignment of an unduly large proportion of cadet grad- 
uates to the Engineer Corps): 


Now we are proposing in this bill, and on this we have 
agreed, that the Engineer Corps shall fare just the same 
as the rest of the Army; that the number of graduates 
it shall receive from the Military Academy shall be 
in proportion to the number of officers that belong to the 
Engineer Corps. .. .' 


Now note the language of the bill as agreed upon by 
the Army representatives, quoting from Section 2: 


And provided further, that the proportion of any grad- 
uating ‘class assigned to the Corps of Engineers shall! 
not be less than the proportion which the total number 
of officers authorized at the date of graduation for that 
Corps bears to the total number of officers authorized 
at the same date for all branches of the Army to which 
cadets are eligible for promotion upon graduation. 
unless the number so assigned would exceed the 
ber of vacancies in the Corps. 


num 


Is this language consistent with the agreement men- 
tioned by the Chief of Staff? Should not the word 
“more” be substituted for the word “‘less’’? If this 


bill should become a law, there will be no legal limit to 
the number of cadets to be assigned to the Corps of En- 
from any graduating and the situation 
as regards the may comtinue pre 


gineers class, 


admission to Corps 
cisely as at present. 


But it was not the intention or desire of the committee 


of Civil Engineers to take up the question of the en- 
largement of the Corps, however desirable the intro 
duction of engineers educated at other schools than 


West 
gestion 


suffered 


Point may be, but to make a very mederate sug- 
removing in some the injustice 
nearly half a century by a class of en 
rendered valuable service and have 


contributed to no small extent to the high reputation of 


toward 
for 
who 


degree 


gineers have 


the Army Engineer Corps in the superintendence of 
river and harbor works 
Very truly yours, 
Alfred Noble, 


Wm. H. Burr, 
S. Whinery 
New York City, April 18, 1910. 
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The Failure of the Pugh Ford Arch Bridge. 

Sir: In Engineering News, March 17, 1910, p. 323, a 
full account is given of a three-span reinforced-concrete 
arch bridge near Edinburg, Ind., which failed during 
high water under own weight. This bridge had a 
middle span of with a rise of 9 ft. and two side 
spans of 75 ft. each. The elevation at the crown of 
the is 8.5 ft. more than at springing on the 
pier, but it is about 14 ft. more than at springing on the 
abutment. The effective rise of these side arches is 
then about 11 ft. instead of 8.5 ft., and herein lies a 
complete explanation of the failure of the bridge. 

In the accompanying sketch the dead load thrusts of 
one foot width of these arches are given roughly. The 


its 
OO ft. 


side span 






longer arch with the smaller rise will of course have a 
eee a, — | 
75 90 

& 

So 

yr 
larger thrust than the others, and this unbalanced thrust 
will have to be resisted by the pier and the 75-ft. arch. 


The resultant of the forces per transverse foot on the pier 
is a force of 74,000 lbs. in a direction that does not 
strike the base of the pier. The pier could take about 
10,000 Ibs. of the horizontal component of this force, leav- 
ing about 20,000 lbs. of thrust to be taken by the arch 
Such a force on this arch with its 16 ins. of depth at 
crown means about 5,000 lbs. per sq. in. of tension in 


the concrete. The concrete is not reinforced in the up- 
per part at the crown and is in no condition to take 
more than a small fraction of this. The spandrel walls 


of this bridge must have been doing heavy duty before 
the collapse. It is a wonder that the bridge stood up 
any time after the centers were removed. 

High water would reduce the stability of the plier 
because of its diminished weight due to submersion. The 
side arch, being unable to resist the excess thrust of the 
long span, would fail, and then the long span would 
drop, pushing the pier in deep water toward the 75-ft. 
span. The next pier, being relieved of the thrust of 
the 90-ft. span would get the full thrust of the other 
75-ft. span and tilt over. This appears to be the se- 
quence of events. Reinforced concrete is exonerated, 
but the design of arches in series is shown to need more 
care than this one had. 

Yours truly, 
Archy. 

Pittsburg, Pa., 


March 21, 1910. 


Sir: In Engineering News, March 17, p. 323, you give 
a full description of the wreck of a reinforced-concrete 
arch highway bridge over the Flat Rock River near 
Edinburg, Ind., and I beg leave to comment on one of 
the conclusions reached by the member of your editorial 
staff who has examined the bridge after the accident. 

The failure of the structure was due to the under- 
mining of the west pier by a flood of unusual height, and 
it is, if not expressly stated, at least implied in the 
article that the omission of the pile foundation which 
had been proposed in the plans prepared by the National 
Bridge Co., of Indianapolis, Ind., is the cause of said 
failure. 
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The 26 piles under the west pier provided for in the 
bridge company’s plans would not have saved the struc- 
ture. The west pier, according to these plans, was to 
have been built with a depth of 2 ft. 6 ins. below the 
bed of the river (whether this means 2 ft. 6 ins, below 
the surface of the river bed at the place the pier was 
ocated, or 2 ft. 6 ins. below the deepest place in the 
river bottom, is not stated), and the County Commission- 
ers wisely concluded to carry the pier down to about 
+> or 6 ft. below the bed of the stream. Yet, the river 
bed was scoured out to greater depth than the bottom 
yf the pier. Therefore, had the change in the original 
plans not been made, the pier would have been sup- 
ported, during a flood of great height, on the free ends 
of piles with a space of not less, in all probability a 
great deal more, than 3 or 4 ft. between the soil and the 
bottom of the pier. That in this condition the pier 


of a concrete arch bridge (of unequal length of spans, 
too), and with the pier, the whole structure was doomed, 
no competent engineer will deny. 

The parallel case of the Peoria, Ill., bridge is cited in 
view In his testimony 


your article and sustains my 
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crown, are equal. The horizontal thrust of the inclined 
arch will then be found to be 46,000 Ibs. and an inclined 
component as shown by “‘Archy” will be 48,000 instead 
of 40,000. 

Again applying his analysis 
as he does to a reinforced-concrete arch supported on a 
reinforced pier, both carefully designed to resist the mo- 
ments induced by eccentric loading. ‘‘Archy’s’’ analysis 
belongs to the stone age, and if the arches had been 
built of stone with no reinforcement, as shown in Fig. 
1, failure would have resulted. But these arches were 
balanced by providing a reinforcing member D (Fig. 2) 
along the pier and arch to resist the moment due to ec- 
centric loading, and further by elevating the springing 
and thickening the haunch of the shorter span to cause 
it to overlap the longer span at E. The shori span has 
a longer radius at the springing than the long span, 
although the contrary would be expected, and these fea- 
tures were incorporated for the express purpose of main- 
taining the balance of the arches. This method of bal- 
ancing arches is no longer new, having been first em- 
ployed in the bridge across the Wabash River at Peru, 

Ind., erected in 1905, and de- 

scribed in Engineering News 
1906, p. 347, in 
which article this method of 
providing for unequal thrusts 
on high piers was analyzed 
and explained. In that bridge, 
spans of 85 ft. were bal- 
anced against 95 ft. spans on 
thick and 26 ft. 
above rock foundations. The 


“Archy”’ is in error in 
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FIG. 1. 


(published in Engineering News, May 13, 1909), Mr. 
Edwin Thacher distinctly states that the lack of pro- 
tection of the piling of the Peoria bridge by permanent 
cofferdams has caused the failure of the piers. Mr. 
Thacher had not relied for the safety of the Peoria bridge 
on a pile foundation exposed to scouring. 

Respectfully yours, 

Car! Gayler 

March 21, 1910. 


900 Wainwright Bldg., St. Louis, 


{|The preceding communications were submit- 
ted to the National Bridge Co., who designed the 
bridge, and from that company we have received 
the following reply.—Ed. ] 

Sir: We beg to thank you for submitting to us for 
reply the communications concerning the Pugh For 
Bridge. 

The analysis submitted by ‘‘Archy’’ is not correct. The 
pier supports the ends of two unequal spans; the re- 
sultant load cannot then rest centrally on the pier as as 
sumed by “‘Archy,’’ and by no possible arrangement can 
made to 
pass through the center of the pier at the top as shown 


the resultant of all forces acting on the pier be 


VERTICAL REACTIONS ON ARCH AND PIER. 








FIG. 2. REINFORCEMENT IN THE PUGH FORD BRIDGE. 
in his figure. 
familiar with 
glance even from ‘“‘Archy’s”’ 


This should have been obvious to anyone 
arch analysis, for it can be seen at a 
figure itself that the load 
on the pier must be eccentric, otherwise how could 
there be any difference of thrust between the two half 
arches arranged with substantial symmetry on the pier? 
The 70,000-Ib. resultant of the weights on the pier does 
not lie on the center line of the pier as shown in his 
figure but is actually about 4 ft. to the right and is 
properly shown at C in Fig. 1 herewith. 

“‘Archy’’ is in error also in assuming the thrust of the 
inclined arch at 40,000 Ibs. in an inclined position with- 
out taking into account the component normal thereto 
The thrust of the inclined arch is not 40,000 Ibs. but 
48.090 if assumed in the inclined position for compound- 
nz with vertical forces. A more satisfactory method of 
analysis would be to determine the horizontal thrust of 
the inclined arch against the pier, which is readily ac- 
complished by assuming that the horizontal thrusts of 
the two parts of the iaclined arch to right and leit uf 


method is also the subject 
— 
——j of an application for patent 
vhich has been pending 
since Nov. 1, 1906. 
“Archy's’’ analysis could 
apply only im case of two 


equal spans one much flatter than the other, and both 
arches hinged at three points. And in such a case en- 
tire reliance must of necessity be placed on the resist- 
ance of the mass of the pier, and an excessive live load 
on the first span would destroy the bridge by diverting 
the resultant from the base of the pier. Whereas in the 
reinforced structure as designed by this company, an 
excessive live load on the longer span increases the mo- 
ments in the arch and pier, but may actually carry th 
resultant on the pier to the right, and on the side ci 
safety. So, too, submergence of the pier in this struc- 
ture moves the resultant load to the right tending to 
offset the loss instability of the pier. The structure is 
by no means as simple as ‘“‘Archy’’ would have us be- 
lieve, and there are in fact numerous features about the 
balancing of such reinforced arches that are entirely 
undreamed of by one who has not had actual experi- 
ence with the structures themselves. 

Before jumping to theoretical conclusions, it i 
study the behavior of an actual structure 
conclusions are not at all in accord with the 
facts in this case. The short span showed no signs of 
distress whatever and the spandrels were uot even un- 
der stress, “Archy’s’’ assertion that 


is usually 
wise to 
‘‘Archy’s”’ 


contrary to they 


in this case, as emphasized above by ‘‘Archy’s’’ failure 
to recognize in the pier a member capable of resisting 
bending moments 

The bridge consisted of three arches of spans 75, 90 
and 75 ft. and with end spans distorted to permit of high 
springings at piers for maximum waterway. The rise of 
the 90-ft. arch was 9 ft. from springing to 
crown. The rise of the pier end of the 75-ft. 


intrados 

arch was 
8 ft. 5 ins. and of the abutment end 138 ft. 11% ins. 
The pier was 5 ft. 3 ins. thick at springing with faces 
battered 1 in 15. The pier was designed for piling foun- 
dations and the contractor bid a lump sum for the bridge 
and 60 cts. per lin. ft. additional for piling. The Com- 
missioners of the county in an endeavor to save the 
high cost of the piling, asked the contractor if the piling 
could be safely omitted. The reply was that the piling 
might be omitted with perfect safety provided the foot- 
ings were carried to a sufficient depth to insure the 
foundations against scour, and named them a price of 
$5.25 per cu. yd. for additional concrete. This proposi- 
tion was accepted by the Commissioners and the founda- 
were then placed at the depth required by the 
Commissioner’s engineer. 


tions 


The arches were concreted in longitudinal rings rein- 
forced as shown in Fig. 2. The spandrels were built 
continuous from springing to springing only, ending at a 
vertical expansion joint over 
ments and piers. 
on eact 


each springing, at abut 
There were thus six expansion joints 
side of the roadway. The part of the spandrels 
above the arches at the pier, and between the expansion 
joints, was concreted last and was merely a filler una- 
ble to transmit compression or bending from the pier. 
All of conducted in accordance 
with the method outlined in Engineering News of March 
29, 1906, above referred to. 

There was, therefore, no possibility of any compressive 
stress being transmitted through the spandrels. The 
expansion joints at the abutments were open about \-in. 
and this fact was emphasized by the grading contractor 
for the county who reported that the bridge was cracking 
when the joints at the abutments had opened properly. 
An engineer was sent by the company to investigate 
and a careful study of the expansion joints was made. 
The joints on both sides of the piers had also opened 
properly, 


these operations were 


those on the side of the long being 
span side, as was to 


have been expected. But no evidence 


span 
slightly wider than on the short 
whatever of any 
ompression or tension in spandrels was ever detected. 
And as for a stress of 5,000 lbs. per sq. in. as stated by 
‘Archy,”” any one at all familiar with concrete knows 
that such a tensile stress in concrete is wholly impos- 
sible and exceeds by 100 times, the allowable stress. The 
concrete was not reinforced in the upper part at the 
crown and the analysis will show that no such rein- 
Reinforcing the pier, 5 ft. thick, 
is a much more efficient way of resisting the 
due to unequal thrusts than by reinforcing the extrados 
of an arch 16 ins. thick. And the practice quite common 
among engineers of reinforcing an arch along the ex- 
trados at the crown where it can by no possibility be ir 


forcement was needed 
moment 


tension, and with no restraining stirrups to prevent 
the steel from buckling, is indefensible. 
This company has designed upwards of 3,000 concrete 





FIG. 3. 


“must have been doing heavy duty.”’ The spandrels 
showed no evidence of tension at the crown and they 
transmitted no compression, for all of the expansion 
joints on the short spans were open and remained open 
This point was carefully noted for it has long been a 
theory of this company that arch bridges should be built 
in unequal spans for efficiency, increased waterway, and 
enhanced appearance. Far from being carelessly de- 
signed, this bridge was designed with the greatest care 
to provide for the unequal spans, and in view of 
“Archy's’’ failure to grasp the elements of the 
problem, his statement that ‘‘the design of arches in 
series is shown to need more care than this one had’’ 
is literally a boomerang. 

It will be shown later that the resultant does fall 
properly within the base. The theory is, however, by 
no means as simple as ‘‘Archy’’ has assumed and be- 
fore giving the analysis of the forces on the pier it may 
be well to explain the construction of this structure since 
methods that apply to stone arches may not be adequate 


even 








THRUSTS AT INTERMEDIATE PIER. 


arches that have been erected with the reinforcement as 
shown in Fig. 2 Many of these are in multiple spans 
of unequal length balanced on slender piers and in many 
of them the eccentricity of span is greater than in the 
Pugh Ford Bridge The bridge had stood through six 
months of winter and had been subjected to one higher 
flood than that in which it collapsed The up-stream 
nose only of the west pier was undermined to a depth 
of 12 ft. below mean low water, caused undoubtedly by 
lodgement of debris against the pier, and in fact nearly 
all cases of undermining of piers are traceable to such 
a cause. The undermining did not 
length of the pier ¢ 


extend the entire 
d was not due to scour from in- 


sufficient waterway for the high water level was but 2 





ft. above the pier springimgs and there was no evidence 
f Had piling been 


used the undermining would undoubtedly have been pre- 


of any damming back of the curren 





vented to a large extent by their impediment to the ir- 
rent » 
The photographs of the collapse show that ‘Archy’s 
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theor holly u The pier fell up-stream 
How expl it f sf t? A portion of the 
W) pan 10 ft n length ll remains solidly at- 
hed to the undermined pier h ex 
ned if the 1ilure was due g of the 
ibutment from unbala 1 thrusts? After the two wes 
pa had ym pletely ) i, the east 75-ft an 
m ed standin yvver 24 hours supported only by its 
lender pier I I er could sustain but 10,000 Ibs. as 
illeged, and the arch exerted a thrust of 40,000 Ibs 
i9 16,000 Ibs., what supported the 
ir °s? Apparently ‘‘Archy’s’’ analy- 
$ will not even apply to a single span, much less to 
three 
In tl above, too, is a complete answer to Mr. Gay 
r’s criticism If the structure had been supported on 


igned with no whatever for 


thrust at base of pier, as for 


ing as des provision any 


pi 
lateral example in case 


the entire foundation had been scoured away from th 
piling, failure might have resulted It is however by 
no means unusual to see piling used for supporting 
faisework and carrying upwards of 15 or 20 tons with 
an exposure of 10 or 15 f and their exposure under 
this pier would not necessarily have spelled failure since 


abundantly 














the pilir was able to support the load 
alc this contir ‘y is too remote for consider 
used in pier foundations to prevent 
is We as to inerease the bearing If 

purpose as inti Gay 

‘ of what u o employ piling obvious] 
f foundatio mu be carried to s o suct 
arings as will never undermine, mit the 
piling alt her und expand th small 
imoun to secure adequate bez The de- 








nformation given by the County En- 
gineer and the piers were extended 5 ft. deeper than 
shown o is plans for a steel bridge. Undoubtediy the 
same end would have come to the steel bridge and in 
fact the flood that destroyed this $8,000 concrete bridge 
washed away over $200,000 worth of steel bridges. Had 


been left free to build on the design as 


h yntractor 








ginally planned it would undoubtedly have been prop- 

erly erected under our supervision tor plans wer¢ 
ully uar 1 with surety ynd 

he ribo he r on piling, would 

ot hay t 1 bili lly when scoured 

f ie depth assumed by Mr. Gayler. The only satis- 

’ ry way ) make a bridge flood-proof on gravel foun- 




















lations is by the use of a flood-proofing pavement and 
his would hav t $2,000 additional in this case 
nd w oI lered 
To return now to an analysis of the forces acting on 
the stru r Fig. 1 ows the loads supported by the 
pier i pier carri¢ that part of the sl arch to 
the rig of A nountin o 21,100 Ibs. for 1 ft. trans- 
versely i having r v 1d 6 $s. to 
the left of the pier It irries half of the mg arch 
17 ft. from the pier And at 
the pier itself is 17,000 Ibs. 

r hese weights is 68,100 lbs. at C, 
of the pier face 

No analysis of the stresses in the structure can be 
made without starting with the assumption that the 

I ‘ ally ided and ressed The resultan 
yt pass through tl er 0 he pier 5 assumed 
by Archy The | ) pier is in ) le rig) 

i mpressi rhere n resu at ¢ lefl ) 
of i I pier towards the left with rreé 
sponding flattening of the 90-ft. arch Since the base 
of the pier r iins fixed, its top not only id o move 
towards the left but also to rotate abou he ba 
jucing tension along the left face of the pier and al 
the extrados adjacent the pier, of the lo uw 
tension along the intrados at the crown For the pres 





issume that the short span plays no part ex 





t we wil 
to exert its normal thrust of 46,000 Ibs. 

No ver veccurate analysis is possible. The elasti 

heory i yt be applied to the arch for two of its basi 

sum] ire upset, that is, the abutment of the arch 














has both lateral movement and rotation But it will be 
are! it once that if the bridge of Fig. 2 is distorted 

he eccentr load into the position shown in exag- 

ger d form:by the dotted line FG, the arch must be in 
ympression along the intrados near the pier and along 
he extrado ver the crown The line of thrust in the 
arch will tt yre approximate the position shown by 
t! full line in Fig. 3 Assuming this line of force in 
the extreme position that it may assume without exceed- 
he lowable stresses in concrete and steel, its hor- 
zontal compons is 59,000 Ibs. acting on the pier jus 
above the ring If we assume that the short arch 
is not distorted but that its line of thrust follows its 
‘enter line, it will be indicated by the full line on the 
left with a horizontal component of 46,000 Ibs. But 











th line of thrust may be diverted to the edge of the 
middle third without causing any tension whatever, as 
shown by the dotted i his event and be- 

ist he excessive S ¢ h of the short 
ir he two lines of thrust the two arches meet 
) 1 the | on the right and the horizontal 
hrust of the short arch rise o 51,000 Ibs It might 
} however, that safe stresses in the long span would be 


exceeded before any distortion would occur in the short 
span Hence th analysis considers only the normal 
condition of that arch 

These two lines of thrust mu now be compounded 
with the weight of the pier itself which, when com- 
pletely submerged, is 14,400 lbs. The resultant of these 


forces is 67,000 Ibs roximately as shown in Fig. 3, 





under the most unfavorable assumptions 
Respectfully yours, 

National Bridge 
April 11, 1910. 
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Company 
Indianapolis, Ind 


Blast Furnace Slag as Concrete Aggregate. 
Sir: Referring to your 
March 24, 1910, p. 347, 


News, 
of ex- 


Engineering 
information 


inquiry in 
regarding 





neces in the use of blast furnace slag for concrete 
us za I take pleasure in sending you a few ref- 
‘rences on this subject, which I hope will serve your 


purpose. 


Proceedings of the National Association of Cement 
Users, Jan., 1906, v. 2, p. 27 

Interesting paper by S. E. 

effects of different 


mortar and 


Thompson, treating of 
aggregates upon the strength of 
oncrete; principles for selecting stone, 
formula for calculating strengths of 
Discussion by Cummings, etc., p. 38. 
July 4 and 18, 1907, p. 9 and p 


sands; testing 
mortars, etc 

“Mining Reporter,’’ 

Results of experiments made by H. J. Kesner and 
F. W. Doolittle at the University of Colorado with 
sandstone and blast furnace slag. 
latter gave strength values which com- 
pared favorably with the sandstone concrete. Tables 


of results 


two varieties of 


One of the 


of tests. 
“The Surveyor,’’ London, Jan. 8, 1909, v. 35, p. 32. 
Report of the special commission on concrete 
aggregates of the British Fire Prevention Associa- 
tion, giving specification of artificial and fatural 
Blast Furnace Slag: Blast 
for use as a aggregate to 


materials for aggregates 





furnace concrete 





be obt and selected from pig iron smelting 
furnac he exclusion of basic slag) to be of 
porous quality, to be washed to remove dust and 
sulphur, to be without free lime and not to con- 


tain more than (-) per cent. of sulphur (Allowable 
amount of sulphur the subject of further considera- 
tion). 
The above references appear to give the general con 
litions met with in ordinary construction 


Very truly yours, 
J. Louis Jacobs 





90 Wabash Ave., Chicago, March 28, 1910. 
a acti acta tial ia 
Notes and Queries. 
Throug} 1 inadvertence the article on ‘Concrete 
Piles 1 ur is April 7, 1910, p. 411, was credited 
to the report o Committee on Masonry of the Amer- 








gineering and Maintenance 
should 
Wooden Bridges 


of Way Asso- 
credited to the 
Trestles of the 


when it 


have been 


and 


Com 
mittee nm 


Asso 


same 


ation. 





The Proposed Enlargement of the Water- 
Supply of Baltimore, Md. 


By ALFRED M. QUICK,* Assoc. M. Am. Soc. C. E. 

Mr. John R. Free and Mr. Frederic P. 
their 

irgement and 


man 


have completed investigation in 
improvement of 


water-supply, on which they have 


regard to the enl 


the Baltimore 


been engaged for the past year, and have pre- 
sented their report 
They were engaged as consulting engineers for 





this work by Mayor Mahool of 


1908, 


Baltimore in No 
authority of a city or- 
dinance, but at the Mayor’s request did not com- 
mence their work until the spring of 1909. Their 
report has been accepted by the Mayor and the 
Water Board, and, as a $1,000,000 appropriation 
from an already authorized loan of $5,000,000 is 
available for the work this year, the Water 
has directed the Water Engineer to 
once with the construction of the 
int improvements recommended. 


vember, under the 


3oard 
proceed at 
most import- 


The report of these engineers is very exhaustive 


and undoubtedly of sufficient value and general 
interest to be'published in full, but it is so com- 


prehensive that only the general conclusions and 


recommendations can be given here. 
A review of the general features of the present 
Baltimore and of the 
led up to the engaging of these 
engineers is essential to a clear 


water-supply system of 


conditions which 


understanding of 


the matter. 
The water-supply of Baltimore is now derived 
*Water Engineer, Baltimore, Md 





from Jones Falls and the Gunpowder River which 
flow into arms of Chesapeake 
On Jones water 
land at a point 


3ay near the city 
is impounded in Lake Ro 
four miles from the city 
and is conveyed through a conduit, about 5 x 6 
ft. in dimensions, to large receiving reser 
voirs in the city from which part of it flows by 
gravity to the Middle Service area and the bal- 
ance is pumped to the upper or 
the Gunpowder 
Loch Raven at a 
from the city and is conveyed through 

tunnel 12 ft. in diameter to two large receiving 
reservoirs in the city from which part of it flows 
by gravity to the Low Service and the balance is 
pumped to the High district. About 
five-sevenths of the daily is taken 
from the Gunpowder two-sevenths 
from Jones Falls. The of these 
two rivers the reservoirs is 


Falls 


about 


two 


highest service 
area. On water is 
pounded in 


miles 


River im- 


point about seven 


Service 
consumption 
River and 
drainage areas 


above impounding 


about 308 square miles for the Gunpowder and 
10 square miles for Jones Falls. The drainag: 
area of the latter is by far the most thickly 


populated af the two and is being built up to a 
considerable extent with suburban development. 

The present method of supplying the city from 
these sources is to take only the clear water of 


the streams and to draw on the clear storage 
reservoirs in the city when the streams are 
muddy. 

The city has for some time past faced the 
necessity of increasing and improving its water- 
supply. This necessity first became noticeably ap- 
parent in the very dry year of 1900, when the flow 


of the sources of supply dropped to a point peril- 
ously near the consumption. It was emphasized 
in the immediately succeeding years by the ap- 
proximate exhaustion of the comparatively large 
available clear water storage capacity in the city 
during periods of muddy water in the 
It has still further em- 
the experience during the unusually 


some 
sources of supply. been 


phasized by 


dry period of last year, when the total flow of 
the sources of supply dropped for a short tim: 


to about 12,000,000 gals. 
sumption. 


a day less than the con- 


1900 and 
referred to 


Although the experiences of 
mediately 
strated the urgency of the situation it was not 
until the 1904 that conditions which 
enabled the necessity to be so forcibly presented 
as to secure some action by the city. The 
fire of that year awakened public and in- 
spired a determination to secure such public im- 
provements as would put the city abreast of the 
times. 

The Public Improvement 
sentatives of all 


the im- 


succeeding years demon- 


year 


rose 


great 
spirit 


Conference 
commercial, 


of repre- 
improvement and 
labor organizations, which was called immediately 


after the fire, determined to include the enlarge- 


ment and improvement of the water-supply as 
a part of a general scheme of public improve- 
ments for which loan enabling acts should be 


obtained. This Conference decided that the im- 
provement of the water-supply should include the 
construction of a great impounding reservoir on 
the Gunpowder River above Loch Raven, and the 
abandoning of Jones Falls as a 
and decided that a 
should be obtained for that purpose. 

Consequently an Enabling Act for ,000,000 
was prepared and introduced into the State Legis- 
lature of 1906, providing for the building of such 


source of sup- 


ply, also 


loan of $5,000,000 


" 





a reservoir and improvements of any nature 
which might be considered. It was defeated, 
however, through the opposition of Baltimore 


County residents and officials and of private cor- 
porations whose interests would have been ef- 
fected by the proposed improvements. The Act 
was again introduced in the Legislature of 1908, 
after practically all the points at issue had been 
adjusted or compromised, and was 
that session. It was approved at 
the regular election of November, 1908, and at 
about the the city ordinance was 
passed authorizing the appointment of two emi- 
nent consulting engineers, under the authority 
of which the Mayor selected Mr. Freeman and 
Mr. Stearns. 

As considerable 
plan of building a 


passed at 
the polls in 


same time 


the 
Gun- 


opposition developed to 
large reservoir on the 





April 21, 1910. 
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powder River the engineers were asked to con- 
sider the question without any regard to past 
legislation, to investigate all possible sources of 
supply, to pass judgment on all plans and 
schemes that had been suggested, and to recom- 
mend the best thing to do regardless of any such 
plans. During the course of the investigation 

t became evident that the sanitary conditions of 
the two present sources of supply, the turbidity 
of the Gunpowder River, and the clarification 
and purification of the supply from the Gun 
powder River, were elements of vital importance. 
Consequently, at the request of Messrs. Freeman 
and Stearns, Mr. Geo. C. Whipple was first en- 
gaged by the Water Board to make the sanitary 
and turbidity investigations, and subsequently 
Mr. Allen Hazen was engaged to investigate and 
report as to the clarification and purification of 
the Gunpowder River supply. Many examina- 
tions of and experiments with soils and turbid 
water samples were made by Mr. Whipple in 
New York and under his direction by em- 
ployees of the Water Department in a temporary 
laboratory at Loch Raven. 

The conclusions of Messrs. Hazen and Whipple 
are incorporated in the report of Messrs. Free- 
man and Stearns, and the final recommenda- 
tions of Messrs. Freeman .and Stearns are as 
follows: 

That a new dam be built on the Gunpowder 
River at Loch Raven about 2,200 ft. above the 
present dam at an elevation of 237 ft. 
mean tide, or 67 ft. higher than the present dam, 


above 


controlling a reservoir of about 21 billion gallons 
capacity. 

That a 12-ft. tunnel about 6,540 ft. long be 
constructed to a junction with the present Gun- 
powder tunnel at a point in Mine Bank Run val- 
ley about 4,000 ft. from the present dam and 
gate house. 

That at that point in Mine Bank Run valley, 
coagulation works and a sedimentation basin be 
constructed having a high water elevation of 235 
ft. above mean tide, coagulation by chemicals 
to be used only when the water is muddy. The 
consulting engineers’ suggested plan for these 
works shows a coagulation basin of about &,- 





000,000 gals. capacity and a settling basin of 
about 300,000,000 gals. capacity. 

That slow sand filtration works be constructed 
immediately on land near Lake Montebello where 
the present Gunpowder tunnel ends for filtering 
} 


all of the water required by the city now and for 


ten years to come; the filters to have a net filter- 
ing capacity of 20 acres, a nominal capacity of 
6,000,000 gals. per acre, or 120,000,000 gals. per 
day, and a high water elevation of 220 ft. above 
mean tide, all as recommended by Mr. Hazen. 

That a covered filtered water reservoir be con- 
structed adjoining the filters, having a capacity 
of 15,000,000 gals. and a high water elevation of 
218 ft. above mean tide, as recommended by 
Mr. Hazen. 

That a steel pipe 9 ft. in diameter be laid from 
the filtered water reservoir near Lake Montebello 
about 5,900 ft. to a point near Lake Clifton, with 
connections from the lower end of this pipe to 
the existing distribution pipes near Lake Clifton 
and to other distribution pipes of the Middle 
Service in the city; these connecting pipes com- 
prising about 1,300 ft. of T-ft. steel pipe and 
about 2,200 ft. of 60-in. and 10,300 ft. of 48-in. 
cast-iron pipe. 

That the pressure in the Low Service district 
be increased by consolidating it with the Middle 
Service district and both be supplied directly 
from the filtered water reservoir, which will have 
a working elevation practically the same as that 
of the present Middle Service Reservoirs. 

That the present small high service reser- 
voir in Druid Hill Park be covered and used for 
storing filtered water for that service. 

That the use of water from Jones Falls be dis- 
continued. 

And that the present reservoirs, Montebello, 
Clifton, Hampden and Druid, be retained for 
emergency supply. 

They estimate that the total cost of these im- 
p.ovements would be about $6,600,000. 

With these recommendations carried out the 
method of supply will be changed from an in- 


termittent feeding from the two sources only 
when the water is clear and relying for purifica- 
tion entirely on the clear water storage inter 
posed between the impounding reservoirs and tht 
consumers, to a continuous supply from the 
larger and better source only, through a settling 
basin and filters. It will not only increase the 
pressure Over the greater part of the mercantile, 
shipping and manufacturing sections of the city 
by about 20 lbs., but it will place an available 
reserve storage capacity of from 7 to 10 billion 
gallons of water at one end of a 12-ft. tunnel 
and large connecting pipes, at an average eleva 
tion of about 180 ft. above three-fifths of the 
city at the other end of the tunnel and pipes. It 
will provide an absolutely clear and pure water- 
supply for the whole city, with no additional ex- 
pense except for a slight addition to the filte 
plant, of about 135,000,000 gals. a day, or nearly 
twice the present daily consumption, and at a 
very low cost compared with what other cities 


have been compelled to pay for equivalent bene 
fits in a greater and purer water-supply. 

As the present authorized loan for the work is 
000,000, all of the improvements 
recommended by the Consulting Engineers can- 





only for 


not be undertaken at once. In view of this fact 
the engineers suggest that the construction ol 
the coagulating and settling basins might be de- 
ferred, as it will probably only be a few days in 
each year that the water in the big lake will be 
so muddy as to necessitate the use of coagulant 
before filtering. They also suggest the possi- 
bility of deferring the covering of the High Ser- 
vice Reservoir. They regard both of these fea- 
tures, however, as very important and necessary 
construction to insure the city’s having at all 
times an absolutely clear and satisfactory water 

It has been found since the engineers’ report 
was sent in that a very considerable expense 
can be saved in the matter of land purchases 
which was not previously known. The Water 
Board have therefore directed that the dam and 
tunnel, filter works and filtered water reservoi! 
be constructed at once. If as contracts are let 
and work proceeds it is found that all of the im- 
provements recommended by the Consulting En 
gineers except the coagulating and settling basins 
and the covering of the High Service Reservoi! 
can be completed approximately within the $5,- 
000,000, then those two improvements may be 
deferred for a number of years; but if it is found 
that the improvements mentioned that the Water 
Board have directed to be installed at once cost 
so much that not enough would be left of the 
$5,000,000 to construct the pipe lines to connect 
the fitlered water reservoir with the distribution 
system, and that therefore it will be necessary to 
have additional funds for the latter purpose 
anyway, then an enabling act for an additional 
loan large enough to cover the cost of the coagu- 
lating and settling basins and covering the High 
Service Reservoir, as well as the cost of the con- 
necting pipes, will probably be asked for from 
some subsequent Legislative Assembly. 

The preparation of detail plans for the work 
and supervision of the construction will be done 
by the Water Department under the direction of 
the Water Engineer. For this purpose a new 
division of the department has been organized 
called the Gunpowder Supply Improvement Di- 
vision, with Assistant Engineer Emory Sudler 
in charge. 


. rr i 


Recovery of a Large Fire-Sealed Area of a 
Coal Mine Through Investigation 
With Oxygen Helmets.” 


By R. Y. WILLIAMS.} 

The recent recovery of an area of 40 acres which had 
been sealed off for 75 days on account of fire in the Ma- 
jestic mine in the southern coal field of I‘iinois was made 
possible by investigations conducted with the aid of oxy- 
gen helmets. The Majestic mine, operated by the Majes- 
tic Coal & Coke Co., is located five es east of Du 
Quoin near the western boundary of Franklin Co., Il. 
This mine has a capacity of 2,000 tons per day of eight 
hours, and is developed in the No. 6 or ‘‘Blue Band” 
seam, which at this location is about 9 ft. in thickness, 
and lies under a cover of 400 ft 





*Abstract from an article in ‘‘The Mining World,” 
April 2, 1910. 
¢U. S. Geological Survey. 








rh rine worked on the room-and-pillar system, the 
main entrie running ea and west and the butt 

r rth and so Rooms on 50-ft. centers are driven 
east and we off each pair of butt ind are allowed to 
hole roi to t rooms of the adjacent entries It 
is customary in tl advancing workings, to leave up 2% 

of top coal as roof, to rob the room pillars as soon as 

he room re i d 1 k I pp coa he 
retreat 

I s no misid 1 VY £ n yu 
I I han I i va i rt 
a rich é d y ummal 

Origin of the Fire. 

At 9 o'cl le eve fs 20, 1909, th 

rers shot a charge of black powder in the top coal of 
room No. 27, on th econd south off the main east entry 
In an unknown manner, th blast set fire to the oa 
and started what proved to be a serious fire, that was 
not discovered until 2 o'clock o the morning of the 
2ist, five hours afier the shot had been fired During 
the balance of the night, continued effort was made 
fight the fire with water, but as the attempt to contro 
it was unsuccessful, it was decided at 8 o ck in the 
morning to seal it off. To accomplish this, stoppi 
were quickly bui xf two thicknesses of 1 }2-i1 hip 





lap boards, made 


fiber plaster. 


with gypsum products and wood 


At 4 o’clock that afternoon, the building of the stop- 
pings had advanced until it was considered that the fir 
was under control, but was 4 o'clock on the morning 
of the 22d before the sealin wa ompleted Then the 
room-necks on th first outh off the main east were 
bratticed, in order to for air along the line of fire 
toppings in the rosscuts between the first and second 
south entries and thus to prevent the a imulation o 
bodies of marsh gas r ( sed yur south ¢€ 





off the main east, and also the rooms thereon—an area 
approximating 40 acres, and on required the build 
ing of 29 fire-stoppings 


Investigation by Helmet Men. 














Naturally, the ealing off of this large territory con- 

I about 60 working places, occasioned a seriou 

tailment in the production of the mine, and the fill 
ing of the enclosed area with methane presented a cor 
stant danger to el! Accord oO ¢ 4, 74 
days after the orig oO e fir mes M. Webb and the 
writer, acting on the invitation of the Majestic Coal & 
Coke Co., arrived at the mine with the rescue apparatu 
from the Urbana Mine Rescue Statior 

After the apparatus had been unpacked and charged 
a number of mine bosses and company men were trained 
on the surface in the use of the oxygen helmets rh 
stoppings surrounding the fire region wer und to have 
been carefully built and well! plastered; but i 
of instances the plaster had dried and cracked, perm 
ting leakage. <A bottle sample of the air in the firs 
sealed area, taken from one of the stopPings through ar 


iron pipe, showed the following 





Unfortunately 





sis of methane w 





termination of this gas could be 
with a Wolf safety lamp indi 
was explosive when mixed with 
gested by the above analysis which leaves 11% of oxyger 


unaccounted for 


At this point the plan of mpaign adopted included (a) 
the reversal of the fan, in order that the gas when moved 
should be exhausted out the air shaft, leaving the hois 





ing shaft, pump room, stables, and main entries on the 





intake of the air, and (b) the building of an airlock in ar 


entry crosscut as near the point of origin of the fire as 





possible order that an tion of this importan 


aid 





in 
place could be made as easily 





as possible, with 
leas 


of the helmets, and with the admission of the t pos- 
sible amount of fresh air. The airlock consisted of two 
board stoppings 8 ft. apart with a door built in H 
side stopping. The building of the airlock occupied th 
remainder of the afternoon of Dec. 4 





The next morning a sudden drop in the barometer 
made it advisabie to postpone the work until afternoon 
Shortly after necn two men wearing helmets, and car 
rying ciectric safety lamps, entered the airlock and 
made a door in the inside stopping. After this was com- 








pleted, helmet-men made thorough inspections of rooms 
Nos. 27, 28 and 29. The reports of all these examina- 


tions showed no fire, no smoke, and no heat; but indi- 
cated a very heavy fall of roof in room No. 28. The courss 
of the ventilation at the time of the fire had carried the 
heat and flame from room No. 27, through the last cross 
cut between rooms Nos. 27 and 28, into room 28, occas- 
ioning the heavy fall just mentioned. 

In spite of the reported absence of heat, the heavy 
fall in room No. 28 indicated a point of danger from a 


buried fire, considering the known manner in which 
fires had continued for long periods in sealed areas. It 
was therefore deemed unsafe to open the fire-sealed area 
in such a manner as to rest6re ventilation to its usual 
course, because of the following dangers 
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(a) Hundreds of thousands of 
sas would be pz fall 

(b) The vent would fan a 
blaze 

(c) An explosion would take place if the 


cubic feet of explosive 
assed over the in room No. 28 


ilation smoldering fire into a 


explosive gas 


ame in contact with the flame. 
(d) It would be a long time before this body of gas 
ould be moved; and in case the fire was revived, it 


would be a long time before men could safely enter and 


begin the work of cleaning up the fall and fighting the 
fire. 
Method of Recovery. 
In order to exhaust this body of gas from the fire 


region without passing too much gas over the heavy fall 





oal which had fallen 150 ft. back from the slate 
thrown off the track, and work started 
matter of some 500 tons. 

after this work was well under way, smoke 
was seen coming from the heavy fall. At 2 o’clock on 


fall 
was loading out 
the slate, a 


Shortly 


the morning of the 7th, a certain glowing of the coal 
was found, and from that time on until about midnight, 
when the fall was completely removed, chemical ex- 
tinguishers were used to control the fire. 


The above description of the recovery of the fire-sealed 
area in the Maj shows how modern mine res- 
tend uncertainties connected 
recovery, by substituting definite information 
gained from a careful reconnaissance by helmet-men. 





* mine, 
cue tactics to eliminate the 


with mine 





The Two-Story Street Railway Terminal of 


the Public Service Railway, 
Hoboken, N. J. 


By JOHN M. BARNEY. 

The Public Service Ry. Co., operating a num 
ber of urban and interurban railway lines in 
the state of New Jersey, controls all of the 
street car lines which terminate at the Dela- 
ware, Lackawanna & Western Ry. terminal at 
Hoboken, N. J. At this point there are at pres- 
ent about 180 cars per day coming into an in- 
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28, the following steps were taken in order 
of their enumeration: 

1. The room-neck brattices along the first south entry 


in room No 


were made tight enough to pass all the air needed along 
that entry. 
2. The stopping on the extreme south end of the fire- 


sealed area was removed. 

3. A canvas curtain was hung across the first south 
entry, immediately south of the crosscut containing the 
airlock 

4. The stopping at 
sealed area was 

5. The doors of 
tilation to enter, to 
fire region, 
outh. 

This was begun at 9 o’clock in the evening of Dec. 5. 
Dec. 6, the rooms were inspected (this time without 
helmets) beginning at 5 o’clock in the morning. The in- 
dications were that there was a certain amount of heat 
making over the heavy fall in room No. 28. The top 


the extreme north end of the fire- 
removed. 

the ck were opened, allowing ven- 
split as soon as it had entered the 


and to travel part going north and part 





Unloading 
. . ° 


—>Down <— Down <— 





Ground Plan. 


DUCTILE TUNGSTEN has been secured in the research 
laboratory of the General Electric Co., at Schenectady, 
N. Y., under the direction of Dr. W. R. Whitney, M. 
Am. Chem. Soc. It will be recalled that the great dif- 
ficulty and expense in making the tungsten filaments for 
the new high-efficiency incandescent lamps has arisen 
from the extreme brittleness of the metal which has pre- 
vented direct drawing of the filaments and has made 
necessary the indirect squirting, or depositing, and sin- 
tering processes. While the metallurgy of the new de- 
velopment has not been exposed, it is stated that the im- 
proved metal has been made in a new electric furnace. 
When tantalum was being developed for making similar 
filaments, it was found that its great hardness and brit- 
tleness was caused by the presence of obscure and un- 
suspected oxides dissolved in the metal so that it is sus- 
pected that a similar condition has existed with the 
forms of tungsten heretofore used. The British firm of 
Siemens Brothers Works have very recently announced 
the sale of a lamp having a drawn tungsten filament and 
taking but 1 watt per c. p. 
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GROUND AND SECOND FLOOR PLANS OF THE HOBOKEN TERMINAL OF THE PUBLIC SERVICE RY. 


adequate loop, so that the congestion, particu- 
larly during the rush hours of the New Jersey- 
New York travel, has been very great. In order 
to relieve this congestion the railway company 
has now in course of construction a two-story 
terminal for 400 cars per day, through which all 
of the cars will loop. This terminal is located 
immediately alongside of the train yard of the 
Lackawanna station and directly above the 
Hoboken station of the Hudson & Manhattan 
Ry., a subway between New Jersey and New 
York. This latter station is in two levels below 
ground, the track level and a concourse level 
some 12 ft. higher, so that the section through 
the street railway terminal shows four stories 
(Fig. 2). This superposition of the street rail- 
way terminal on the existing subway station led 
to some complications of construction which are 
described below. 
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FIG. 2. SECTION THROUGH STREET RAILWAY TERMINAL STATION, HOBOKEN, N. J. 


Fig. 1 shows the details of the street railway 
terminal. It contains two floors, into each of 
which the incoming cars enter on one track 
from which the passengers are unloaded. The 
car then proceeds around a loop into a ladder 
f tracks on the loading platform, and passes 
sut, when loaded, without interfering with the 
incoming cars. On the ground floors the cars 
enter from the street level, but leading to the 
second floor an elevated structure has been built 
onnecting with the existing elevated tracks upon 
which run the lines serving the district on top 


f£ the Palisades and beyond. There is also 





is a four-inch layer of reinforced concrete rest- 
ing on nine-inch channel purlins, supported by 
top chords of roof trusses. Its dimensions are 


3Y7 «x 373 « 145 x 53 ft., following the outline 


of a trapezium as to the main building. There 
is a triangular extension from the main build- 
ing, near the northeast end across Hudson Place. 
This extension is at the level of the second floor 
and measures approximately 115 x YU wo ft 
There is also an elevated extension from the 
west end of the building to Hudson Street—a 
distance of some 2SO ft.—carrying two tracks 
and connecting with the present elevated struc 








i connecting track between the two levels, as ture. There is, further, a single track emer- _ 
shown in Fig. 1. gency extension of about the same length, con- 
Although the cars all soon reach street level necting the elevated tracks with tracks on the 
where the ordinary methods of collecting fares surface. . 
obtain, the loading platform of the station is As shown by the cuts, the terminal building ’ ~ 
fenced in and provided with ticket offices and is, for the greater q 
‘hoppers, so that the conductors do not have to part, located directly = 
ittend to collecting fares from those who board above the Hoboken sta- z ‘ 
he train at the terminal. Waiting rooms, news- tion of the Hudson & oF , 
paper stands, toilet facilities and other conve- Manhattan R. R. Co x : 
niences make the terminal similar to a railway Now in the designing t i x 4 3 
station in its equipment. Entrance and exit is of the tunnel station the <3 - ee 4 
provided from and to both sides of the adjoining principle of the ‘‘float- 7 4 d : 
street by staircases and to the subway below ing foundation” was i LGird ES | j Ve, ~ * 
: e A : ‘ ¥ i i 
both by staircases and an inclined escalator. applied to the station - #20 y 
The building itself is of steel and concrete as a whole. The soil is , boy 
: : : : rder 5 } i z 
construction with ornamental iron terra cotta soft mud. Bearing power 631 S . t 7 f t t 7. 
ind glass curtain walls and copper cornice. The was taken at 1,000 Ibs. ; 
entire ground floor is laid in concrete. The per sq. ft. The con- ‘ si 2 4 z x x x4 : a 
second floor is built up with a four-inch slab struction of the roof 3 
if reinforced concrete, two inches of sand filler, of the tunnel does not aa "i 4 
ind four inches of wood block flooring. The roof permit of the placing ; . ———-S ° : = + : ‘ 
| | 
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FIG. 3. DETAILS OF THE TERMINAL BUILDING, HOBOKEN. 





of concentrated loads thereon except at column 
centers On the other hand, the column spac- 
ing in the tunnels could not always be followed 
on account of the requirements of the trolley 
tracks on the ground floor of the new terminal 
building A loop necessarily had to be provided 
it the east end of the building, another emer 
gency loop at the west end, switches and turn 
outs had to be put in and car clearance looked 
after Hence a considerable number of the first 
tier columns had to be placed over grillages to 
transmit their loads to the tunnel columns; and 
as the space between roof of tunnel! and grade 
line was often very limited, shallow grillagesg of 
heavy section were necessary. The Bethlehem 
These 


eases of irregular distribution of column loads 


girder beams were useful in such cases 


from above made it necessary in a number of 


cases to cut out the 7-in. cast-iron columns sup 


porting the concourse ceiling, and replace then 
by heavier ones adequate to take the extra load 
ing. The locations of some of these grillages is 
shown on Fig. 3. 


Other features of interest were the two heavy 
trussed girders of long span over Hudson Place 
(Fig. 5) Owing to limitations imposed by co! 
siderations of headroom over a public thorough 





fare, and by the necessity of running a pass: 
at the level of the second floor clear across 
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Hudson Place 
the 


to connect with a stairway lead- 
sidewalk there, it 


ng to was necessary to 


fix at 6 ft. the depth of these girders of approxi- 
mately 90 ft. span These girders are calcu 
lated to carry the dead and live loads applying 
to the whole floor system, the wheel loads of the 
trolley cars, which pass out over Hudson Place 
in making the loop from the incoming to the 


outgoing platform, and in addition the roof load 


{ 


of a 9-ft. covered passageway around the loop 
The moment diagram shows a maximum mo 
ment of 66,000,000 in.-lbs. They are, as will be 


noted, of unusually heavy section for the depth. 


Still, as a result of painstaking care in the treat- 
of the problem, they may safely be said to 


ment 


The Chances of Pollution in Shallow Wells 
. . oe 
for Municipal Water-Supply. 
By CHARLES B. BURDICK.ft 
This paper presents some notes and observations bear- 
ing upon the sanitary character of water of wells used 
in municipal referring particularly to so-called 
shallow wells, or wells deriving their supply from the 
sands overlying bed rock. Reference will 
not be made to accidental sources of pollution, such as 
defective although this source is probably more 
frequent and fraught with more danger than any other. 


supplies, 
and gravels 


pipes, 


The notes deal particularly with the chances of pollu- 
tion to travel through the interstices of the water-bear- 
ing materials 


It is well known that soils, particularly sands, possess 


nishing a small part of the supply drawn from wells 
and the larger part of this water must have found it 
source in infiltration from the river bed, although thi 
infiltration may have occurred at a considerable dis 
tance the well. 

It is doubtless a fact, where a new well is first drille 
close to a stream, that this infiltration is always mo 
rapid where the distance of travel is least, and if th 
travel is greater than is desirable for filtration purpos 
the full beneficial effect of the filtration is not secured 
It is found to be true, however, in artificial filtratio 
that the effect of use is the clogging of the bed, an 
the diminution of the supply, rather than a decrease 
efficiency. The tendency, therefore, is for a short pat 


from 


to clog most rapidly, and this, by a change in th 
character of the interstices, automatically reduces th 


rate so that it is probable that the infiltration fron 
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FIG. 4. 


fulfill all ordinary requirements of a permanent 


structure in a public thoroughfare. 

The plans for this new terminal were pre- 
pared by the Engineering Department of the 
Public Service Ry., Mr. Martin Schrieber, En- 


gineer in Charge. The structural work was de- 
signed, fabricated and erected by the Fagan Iron 
Works of Jersey City, for whom Mr. R. G. Fos- 
ter was Chief Engineer and the writer was 
Structural Engineer. 





HYDRO-ELECTRIC POWER is to be developed on a 


large scale in connection with the Salt River Project of 
the U. S. Reclamation Service About 4,000 HP. has 
already been developed at the Roosevelt Dam, which 
will be doubled as soon as three additional turbines are 
installed there; 5,000 additional horse-power will be 
developed in the valley below the dam, making a total 


of 13,000 HP. available. Of this amount, contracts have 
already been made for the sale of about 2,000 HP., giv- 
ing a return of about $60,000 a year, and other con- 
tracts are pending. About 5,000 HP. will ultimately be 
needed for pumping, and about 1,000 HP. for irrigating 
Reservation The pumping plants will lift 


the Sacaton 


water from underground wells to supply eventually about 
40,000 
gated 


10,000 acres will be irri- 


season. 


acres of land. About 


from wells during the present 


the ability to purify water passing through them to a 
surprising degree. Ground water in its natural state, 
necessarily flows from the land to the nearest water- 
course, and therefore where this condition of nature is 
undisturbed, the rainfall, in passing from its course to 
the stream, is subjected to a very thorough filtration. 
Its travel is extremely slow—usually not more than a 
few inches per day; close to the stream and the ground, 


depending upon the rapidity of the fluctuations in the 
stream level. 
In the development of a municipal supply, a site is 


usually selected close to the stream, for the reason that 
it is at this place that the most favorable deposits gen- 
erally lie. Further, at this place the ground-water level 
is most stable, and the elevation of the ground is usu- 
ally such that the minimum depths and lifts are in- 
volved. The operating conditions largely change the 
state of nature close to the wells. The ground-water 
plane is commonly depressed considerably below the 
stream for some distance from the wells, varying with 
the character of the material, and in such situations a 
large part of the supply is frequently derived by infiltra- 
tion from the stream. The writer has observed many sit- 
uations where the supplying capacity of the inland 
drainage area and the sub-strata were incapable of fur- 


*Abstract of a paper presented at the annual meeting 
of the Illinois Water Supply Association, at the Univer- 
sity of Illinois, March 8, 9, 1910. 

+Alvord & Burdick, Hydraulic and Sanitary Engineers, 
Hartford Bidg., Chicago. 








VIEW OF HOBOKEN STREET RAILWAY TERMINAL IN COURSE OF CONSTRUCTION. 


stream beds which reaches the well 
much more uniform over the area of 
than would be ordinarily supposed. The natural filter 
thus formed necessarily possesses the defect that the 
manner of its operations is in some doubt, and although 
the filtration rate is not uniform over the entire surface 
at any particular place, the filtration rate at any one 
place is possibly as uniform as that of our artificial 
filters. Owing to the distances traversed by such waters, 
the results of the process are doubtless less subject to 
quick change than any system of artificial filtration, 
and uniformity of results is an important matter in 
water purification. 


BROOKLYN INVESTIGATION.—The Burr-Hering- 
Freeman commission, for its report upon the water- 
supply of Greater New York, conducted an experiment 
upon the travel of pollution at Elmont, Long Island, 
at a laborers camp where between 200 and 300 Italians 
were housed. The experiment consisted in constructing 
a cesspool, used by the entire camp, and noting the 
quality of ground water at varying distances therefrom 
The cesspool was 11 x 2% ft., and 6 ft. deep. The soil 
was sand, having an effective size of 0.26 mm. and a 
uniformity coefficient of 2.71. The original bacteria! 
content of the soil at various depths was as follows: 
615,000 per cc. at 4 ins. depth, 1,750 at 15 ins. and 
800 at. 27 ins., with zero at depths of 33 ins. to 72 ins 
The tests for B. coli were negative at all depths. 

The bottom of the cesspool was about 8 ft. above the 


upon the bank is 
the stream bottom 
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As a result of this investigation and others, the 
from the side of the pit, drawing water 


With low velocities, polluted water passing through the 
exist on Long Island, for a distance of 


About a week after the cesspool was placed . 
ft. may be considered as practically s 


: : afe for use, and 
use, analyses from these test wells were begun, and : 


rom all of the test wells was highly polluted. GERMAN EXPERIMENT.—A recent experiment in con- 


The total bacterial 


vould be expected) with the rainfall. 
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FIG. 5. DETAILS OF HEAVY TRUSSES CARRYING PORTION OF HOBOKEN STREET RAILWAY 
TERMINAL ACROSS HUDSON PLACE. 

servations at the various depths stated, the colon bacil- 

lus was found once in 90.1 ce., 

A similar experiment upon an old 


by supplying water inoculated with B 
certain distance 
was drawn at a constant 
inoculated water 
above the ground water line 


prodigiosus to the 


Tests were made by de- 
showed similar results. 
wells at distances of 
All these wells beyond 50 ft. showed absence of 
and all except the wells at 


The water-bearing mater- 


deep, the top of the strainer 121 ft. deep, and water was 


matter was actively undergoing decompo- rate of 380,000 gals. per day. The inoculated water was 


introduced 69 ft. horizontally from the well through a 


Special well point, the inoculated water therein being 
kept at a constant level of from 3 to 4% ft. above th: 
ground-water level, requiring about 1,000 gals. of in 
oculated water per hour fests of the well water were 
made with extreme care, and the test bacillus was first 
letected in the well water nine days after the test started 
and at several times thereafter. As the result of the 
test it was concluded that 1 in 40,000 of the bacill 


reached the well, and inasmuch as dangerous bacteria 
are more sensitive to cold water, they would be less 
likely to survive under the circumstances than the bacil- 


lus used in the test. 


The second experiment was made upon a well 140 ft 


deep, the top of the strainer .being 92 ft. below the 
ground surface and 76 ft. below the ground-water level 


which was 16 ft. below the ground surface. The inocu- 
lated water was introduced 58 ft. from the well and 4 
ft. above the ground-water level rhe test occupied 


a period of 1% months. Water was drawn from the test 
well at the rate of 85,000 gals. per 24 hours. In this 
test no trace of bacteria wa ound in ne well, al 
though 8,240,000 millions of the bacillus were poured 
into the germ pipe. 

It will perhaps be of some use to the cause of sani 
tation to set down some facts noted by the writer in the 
Inves 





gation of two public water-supplies that have 
recently come under his observation in the course of 
professional practice. 

WINONA, MINN.—The situation at Winona, Minn., ts 
interesting from a sanitary standpoint, in that for many 
years the municipal supply has been drawn from a sys- 
tem of wells immediately adjoining the business center 
of the city. At Winona the ancient Mississippi River 
excavated a channel in the native rocks three miles wide 
and more than 500 ft. deep, and, with the gradual 
recession of the water, refilled its channel to a depth of 
200 ft., mostly with coarse sand and gravel 

The city occupies one of the huge sandbars left by the 
receding river, with the present Mississippi on its front, 
and a lagoon paralleling the river close to the rocky 
cliffs on its rear The water-works plant is located on 
the river front at the end of one of the principal busi 
ness streets, and immediately adjoining the business cen 
ter. At the present time the city has a population of 
21,000, and is consuming water at the average rate of 
1,750,000 gals. per day, with a maximum day rate of 
3,000,000 gals. The hourly pumpage rate during sprink- 
ling hours frequently reaches a 7,000,000-gal. rate, no 
storage being provided, either elevated or otherwise 

The supply is drawn from two circular masonry wells 
about 50 ft. diameter, the well shoes being from 11 to 
18 ft. below datum, or low water. The ground surface 
stands at 18 ft. above datum. The north well is about 
25 ft. and the west well 175 ft. from the edge of the 
river There are numerous sources of pollution, vaults, 
etc., within 200 ft. of the wells. A private sewer passes 
through the grounds about 150 ft. distant. The sew- 
age of the city is discharged several blocks below the 
pumping statioh. The ordinary draft or depression of the 
ground-water level in the wells is about 5 ft., although 
the pumps are capable of reducing it about 15 ft. The 
static water level when the wells are shut down corre- 
sponds closely with the stage of the river, which ordi- 
narily varies 10 or 15 ft. during the year. The under- 
lying material is principally coarse sand to a depth of 
175 ft. below the ground surface, having an effective size 
of from 0.35 to 0.45 m.m., and a uniformity coefficient 
of about 3.5. The supply under the well shoes is sup 
plemented to a slight extent by numerous drive-well 
points in the bottoms of the open wells to a total depth 
of 60 or 70 ft. below the ground surface The supply 
from these points is said to be inconsiderable owing to 
the corroded condition of the strainers A small amount 
of water leaches through the masonry of the wells, but 
the major portion of it comes under the well shoes 
In regard to the character of this water, the Minnesota 
State Bosr? of Health concluded: 

No wells could be recommended which receive surface 
water in relatively thickly-settled portions of the town, 
ind situated’as close to a badly polluted water as that 
of the Mississippi River water at Winona ; These 
dug wells cannot be endorsed by any sanitary authority 
not that they have constituted a source of danger as evi 
denced by typhoid and digestive disturbances, but that 
they may, if excreta from patients should find its way 
into the wells. 





The total bacterial count in the water is extremely, 


> + 


low, running from 3 to 50 per It is noteworthy, how 





ever, that B. coli were found present in four out of ten 
observations in 1 c.c. Upon the whole, however, it is 
surprising that water as favorable in character is ob- 
tained under circumstances apparently so detrimental to 
the sanitary supply. The typhoid death rate per 100,000 
in 15 years has never exceeded 40, has exceeded 30 only 
twice, has exceeded 20 eight times, and has been less 


than 10, eight times, or over 50% of the time 


MANISTEE, MICH.—The situation is in many respé 
similar to that of Winona The water-supply is derived 
from the sands and gravels of the ancient Maniste 
River terrace. The ancient river cut throug! bank o 
clay to a depth of about 200 ft., and a width of about 


ts channel with the sands 


1% miles, afterwards refilling 
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from which the present supply is derived 
al below he ground-water plane is fairly 
us The sand has an effective size of about 

3 ind a uniformity coefficient of from 2 to 2.5 

As at Winona, the water-works plant closely adjoins 
the inhabited part of the city; in fact, occupies the 
ground that was first settled. The business part of the 

t however at some distance from the plant. There 
ire a number of vaults at present in use, 250 to 500 
ft. distant from the wells forming the source of supply 
AY pipe sewer at a depth of 10 ft. passes within 2) 
ft. of well No. 3, and a similar sewer 6 ft. deep within 
37 ft. of well No. 4 

The site of the water-works is 25 ft. above river and 
lake level The ground-water plane in a state of rest is 
ibout 2 ft. above the same plane of reference, and, when 
the wells are pumped, is drawn down at the rate of about 
1 ft. for each 250,000 gals. of pumpage. 

The present population is about 14,000. The average 
daily consumption for the past year has been 951,0u0 
gals The maximum 24-hour consumption is 1,500,000 
gals. and the maximum rate during the sprinkling hours 
of a hot summer day, between 6 and 8 p. m., is from 


3,000,000 to 4,000,000 gals 


The supply 
from 


is derived from four masonry-curbed wells, 
15 ft. diameter, and 34 to 44 ft. in depth be- 
ground The supply is largely supple 
by pipe wells, driven one each in 
bottom of the three principal open wells. These 
additional depth of 60 ft., and 
manner with gravel. They 
have no strainers, the water being admitted through per- 
forations in the pipes. The supply is therefore drawn at 


30 to 
low the 
mented 
the 


pipe 


surface. 
three 8-in. 
wells penetrate 


packed in 


an 


ire an ingenious 


two places: (1) Under the well shoes from 8 to 2) ft 
below the ground-water plane, and (2) from the pipe 
wells 40 to 60 ft. deeper. 

The total bacterial count was usually less than 50, 


but it varied from day to day, occasionally exceeding 500 


ec. In about 140 observations the presumptive test for 
the B. coli was negativ n ll tests on 0.1 ; 3@ 2 
ec. it was positive once, and in 10 cc 13 times In a 
10-year record the typhoid death rate has exceeded 40 


(per 100,000) once, 30 once, 20 three times, 10 six times, 
and has been less than 10 four times, or 40% of the time 
The average death rate is less than 15. 

In the light of all these data, it cannot be success- 
fully maintained that the character of the water-supply 
has had a detrimental effect in the matter of local ty- 
phoid. In view, however, of the environment of the 
Wells, the possibilities for contamination, and the oc- 


casional evidences of sewage pollution during the period 
that water 


treatment 


of the examination, it was concluded the 


was not safe for continued use without 
DISCUSSION OF DATA.—The writer must 
urprise that the continued public use of water from 
such sources as these has apparently done so little harm, 
doubtless to be found in the fact 
that the bacilli of disease are apparently eliminated by 
pro less effective bac 
terial life, sufficiently easy of recognition to be useful in 
examinations. 


confess some 


and the explanation is 


upon other forms of 


practical water 


There is an important work for our university experi- 
ment stations in the study of this subject, and in the 
endeavor to formulate methods of investigation more cer- 
tain than we have at present in the separation of the 
bad from the good The sanitary determinations often 
govern considerable expenditures, and while the wise 
analyst will always condemn in case of doubt, it is 
very important that the realm of doubt be confined to 
limits as narrow as possible, for to unjustly condemn 
tends to the detriment of sanitation generally. 


RE RR 

A PRIVATE WATER-WORKS PLANT is proposed by 
the packing-house and stockyards interests in Chicago, 
and an ordinance authorizing the construction of such a 


plant has been introduced in the city council. The 
Stockyards Water Co. has been organized to undertake 
the work The plans provide for an intake tunnel ex- 


miles under the lake, and connect- 
ing with a 7-ft. conduit. It is intended to furnish about 
75.000,000 gals. daily. The cost is estimated at $1,500,- 
000, and the works could be built in about two years. 
As the ordinance presented asks for a 30-year franchise 
without any compensation to the city, and as the plant 
would materially reduce the city’s revenue from its own 


tending about three 


Statistics of Water Supply in French Speak- 
ing Cities of Over 5,000 
Population. 

The recently-issued 
French iking 


Deseriptif des 


manual of 
Statistique et 


d’Eau 


of water-works 
“Annuaire 
Distributions 


spe cities, 


de France, 


etc.,”” contai an introductory chapter in which 
ire Summarized water-works statistics of all of 
the 


French speaking cities of Europe with a pop- 
ulation of over 5,000, for Jan. 1, 1909. There is 
much interestin valuable information in this 


g and 


summa 





particularly in giving some idea of the 


sunitary status of these countries. In the review 
of the first edition of the manual, published in 
Engineering News (Engineering Literature Sup- 
plement, Jan. 14, 1904, p. 5), Mr. Allen Hazen ab- 
Stracted the figures given then, for Jan. 1, 1903, 


and a comparison of the earlier figures with those 
here will to the 
in the past six years. 

Table I. interesting water-works 
statistics for cities over 5,000 in France, Belgium. 
Switzerland and Luxembourg, at the end of 1908. 
Table II. is a less complete presentation for Jan., 
1903. From these tables it will be seen that those 


presented serve show progress 


gives some 


TABLE II.—SHOWING WATER-WORKS OF CONTI- 
NENTAL FRENCH-SPEAKING CITIES OVER 5,000 
POPULATION. 


(Brought to Jan., 1903.) 


Per- 

No Pub- Full centage 

No. of water lic Foun- water of to- 

: cities supply tainonly supply tal % 
PYAMCE .isas. 616 148 34 4 71 
Belgium ...... 220 148 5 78 * 36 
Switzerland ... 36 oo 36° 100 
Luxembourg... 7 on = - § 100 

continental cities are far behind American cities 


of a similar size in the matter of water supplies 
and that the increase in water-works has no more 
than kept pace with the normal increase in pop- 


ulation. Other points to notice are the high pro- 


portion of publicly-owned works and the low per 
capita consumption. 

The predominance of municipal ownership in 
1909 in all four of the countries listed in 
Table I, is notable. 

The sources of the water-supply are not so 


easily tabulated, because a number of cities draw 
their water from two or more sources, particularly 
those cities where there is a double 
that one for street 
facturing, 


water-supply; 
cleaning, washing, manu- 
and another, of purer quality, for 
However, the figures given in Table 
III, are nearly: correct for France and Belgium. 


is, 
etc., 


drinking. 


WATER-SUPPLY 





TABLE IIl.—SOURCES OF OF 
FRENCH AND BELGIAN CITIES OVER 5,000 
(As on Jan. 1, 1909) 
French 
Cities 
Springs ene esac 
ee EN acd aw kata smas been oe wae 
NE SUE: no Sock annasads ot es Bex enen se eneeinee ss . 
Deep collecting galleries TEU P eT ee Cee TC 
Galleries near rivers . 56.4% ods Ke SO ea den ee ea 
ROSCTVOINTS .sccesae ; ; pe ae a eee 
Lakes noneeee ae 
Rivers 7145 
Belgian 
Cities. 
Springs EE EEE ee EY See oe 41 
Oe WON 6 owed nica ce cwdledentekeecidedeeawes 5 
a A er ee Oe ee ere ree ey ret ere ee 15 
DSP COUNSCCTING SAIIETIOR 2.0.00 cs cicesineas bese se wa eedie 31 
OR COUN Biv oda soe 5:ke ee swb0bee a taniekascas Un 
ee Nearer, ema geen oy marrage Sarna eee Spey ea 3 
| CT OCP EE CD Foe he 2 
Canal (Oitered) 2 ....0..s. Oe ee ee ee er 
meee GOW) 2 icsccwaswens Sieetkine aie, 


*Two treated by ozone process and three by sand filters. 
*Seventy-three of these, 46 of which are in a group 
have filtration systems; 2 have ozone puri- 


: : sata . 5 ‘an around Paris, 
water-supply station there is considerable opposition to fication. 36 are in double system and 34 draw the river 
the granting of the ordinance. water raw. 
TABLE I.—SHOWING THE WATER-WORKS STATUS OF CONTINENTAL FRENCH-SPEAKING CITIES 
HAVING OVER 5,000 POPULATION. 
(Brought Down to Jan. 1, 1909.) 
Full water P 
No present supply Con- 
water supply -——-+-—~ Distribution. Costs. sump- 
‘ Per- — a mabe TET Bonn 
None Supply cent- Public Ownership. Power. Rates. _ Original per 
No n in No. age Foun- House ~A— aa —_-— Orig- per cap. 
of pros- pros- of of tains connec- Pub- Pri- 3rav- 1,009 inal 1,000 per 
cities. pect pect cities. total. alone tions lic. vate ity Other gals per gal. per day, 
Country. No No. No No per day. head. day. gals. 
France .... 643 117 22 504 79 25 479 317 162 195 309 $0.020 $16 $328 50 
Belgium ... 261 28 38 95 36 1 € 69 26 41 D4 tees < 320 24 
Switzerland. 43 43 100 43 39 4 30 1k 0.015 4 ‘Seni a 
Luxembourg 7 7 100 Bs 7 7 ws 4 3 fe: {f 5 140 40 


Note—26 





of the cities recorded in Switzerland are German-speaking 


and 17 are French-speaking. 


Monthly Curves of Impure-Air and Impure 
Food Diseases, Chicago. 














We reproduce herewith a striking diagra 
from the weekly Bulletin of the Chicago Depart 
nent of Health of March 19, 1910. It needs 
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Monthly Curves of Impure-Air and Impure-Foo 
Diseases, Chicago. 


further comment than the two paragraphs which 
accompany it the Bulletin, 
print 
IMPURE-AIR DISEASES, Pneumonia and Bronchitis. 
High in winter when people house themselves up and 
breathe the foul air of unventilated rooms. Low in 
summer when people keep their doors and windows open 
when people live more in the open air. 
IMPURE-FOOD DISEASES, Diarrheal Diseases.—High 
in hot weather chiefly because of dirty milk for babies 
food and contamination of foodstuffs by flies, dust, etc. 
——_————= 


Tests of Locomotive Headlights in Relation 


° 
to Signals.* 
By C. H. BENJAMIN.7{ 

The recent discussion in railway circles regarding th 
desirability or undesirability of more head 
lights than the oil lamps now in general use, leads m<¢ 
to give a brief account of some experiments made under 
my direction during October and November, 1909, at the 
request of Judge Wood, Chairman of the Railroad Com- 
of Indiana. A full report of them 
published by the Commission.t 

It was proposed originally to include oil, acetylene and 
electric lights in the experiments, but lack of time ne 
cessitated omitting the acetylene light. The object of 
the tests to determine the relative effect of oil and 
electric headlights upon the reading of signal lights and 
the identification of obstacles, and by suitable labora 


in and which 


follows: 


we re 


as 





powerful 


mission has beer 


was 


tory experiments to determine the causes of the differ 
ences which might be found to exist. In order to ar 
range a program which would be satisfactory to al 


parties concerned, I called into consultation, Mr. Hough- 
ton, of the New York Central Lines, Mr. Crawford, of 
the Pennsylvania Prof. Harding, of the School of 
Electrical Engineering the University, and Prof 
Endsley, the Department of Railway Engineering. 

The observers (11 in number) did not know the actual 
aspect of the signal or the nature of any obstruction 
The general method adopted in all of the tests was to 
run the observation car back several thousand feet from 
the home station, when the signal was given by whistle 
to those manipulating the lights, obstructions, etc. The 
car was then run slowly forward towards the station, 
stopping at regular intervals for observations. The dis- 
tances from the home signal were determined by num- 
bered stakes previously located. Each observer was in- 
structed to make his record without consultation with 
others. 

The first series of tests included experiments in read- 
ing the home signal at various distances under three 
sets of conditions: (1) With opposing electric headlight; 
(2) with opposing oil headlight; (3) with no opposing 


Lines, 
at 
of 


*Abstract of a paper presented at the April meeting 
of the Western Railway Club, Chicago. A paper on the 
same subject was published in our issue of Dec. 30, 
909. 
+Dean of the School of Engineering, Purdue University, 
Lafayette, Ind. 

{tAn account of the efforts to enforce the use of high- 
power headlights in Indiana, leading up to the Railroad 
Commission’s tests was printed in Engineering News, 
June 10, 1909. An order requiring 1,500-c. p. headlights 
was noted in Engineering News, Jan. 13, 1910. At that 
time it was announced that the Commission’s enquiries 
showed such headlights distinctly advantageous—a finding 
quite adverse to Prof. Benjamin’s notes given here.—Ed. } 








April 21, 1910. 
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eadlight. This series was carried out with an electric 
eadlight on the observation car and repeated with an 
1 headlight on the car. When an opposing headlight 
as used, it was located on the adjacent track and 20) 

in front of the home signal 

A brief study of the figures shows the disconcerting 
ffect of an opposing electric headlight, as there was no 
eneral recognition of the signal until the observers 
vere within 1,500 ft., and prattical unanimity was se- 
ured at 800 ft. With an opposing oil headlight, a simi- 
ir unanimity existed at 3,000 ft., or nearly four times 
is far. Where there was no opposing headlight, the 
ignal was recognized at 4,000 or 5,000 ft. without much 
lifficulty. 

The tests were repeated using an oil headlight on the 
bservation car, and as far as the relative effects of the 
pposing headlights are concerned, the conclusions are 
he same as before. With electric headlight opposing, 
here was no unanimity in the reading of the signals 
ntil the observers were within 1,000 ft. With oll 
eadlight opposing, and with no headlight opposing, 
here was nearly unanimous recognition at 4,000 to 
000 ft. 

In comparing this second series with that first men- 
ioned, one important difference is noticeable. In the 
rst series there are numerous instances of green lights 
eing geen by observers at distances of 800 ft. and 
inder, where no green light should have been visible. 
These phantom lights must have been due in most cases 
o light reflected from the lens of an unlighted lamp 
behind a green roundel, passing through the roundel 
nd thus becoming green. A direct reflection from a 
oundel will be white or yellowish and not affected by 
ie color of the roundel 
eriment. 

In one case, the upper right-hand signal had a green 
oundel with an unlighted lamp behind it. At 600 ft., 
ight observers saw a green light in this signal and at 
100 ft. seven were thus deceived. Other records show 
imilar false lights. The reason for the reflections be- 
ng visible at this particular distance is due to the 
ngle of reflection being right for the observer at this 
pint. We thus have numerous examples of a signal 


This has been proved by ex- 


vhose light which was out showing at ‘“‘safety.”’ 

This effect was not noticeable when the car was 
equipped with an oil headlight, probably because the 
ght was not powerful enough to cause reflections visi- 
le at this distance. 

Tests were made also on train-classification signals 
he observation car was retired to a distance as before; 
other engine with opposing head! 
1 the same track near the home signal. This engine 
lisplayed classification signals unknown to the observers 
The car moved slowly towards the engine and observa 
ons were made at 400, 300 and 200 ft. A study of the 
esults shows that when an approaching engine has an 

‘tric headlight, the green signal is invisible at 200 ft 
and over, while a white signal can be seen at SO ft. or 
nore. The opposing oil headlight obscures the classifi- 
ition signals but little; both white and green signals 
ere read correctly by all at 600 to S00 ft., while some 
servers saw them at double this distance. 





was then run 





The effect of an electric headlight on the car was to 
liminish the distance at which the classification si ils 
ame distinctly visible. This is particularly notice- 
ble when there is any rain or fog present; the electric 
ght produces a wavering ghostly sort of radiance which 
times is confusing. During the tests the sky was 
vercast and there was a slight rain in the early part 
the night. 
Some weeks later, Prof. Endsley and myself rode on 
n engine from Indianapolis to Terre Haute and return 
The engine on the westward trip was equipped with an 
lectric headlight, while on the return an engine with 
oil headlight was used Nothing particularly new 
vas learned on this trip, but the observations confirmed 
1e conclusions previously formed, Phantom lights both 
hite and green appeared at intervals on home and dis- 
int signals during the outward trip At one station 
vhere the lights were all out, comparatively brilliant 
hite lights were seen first in the distant signal and 
iter in some of the lamps of the home signal. 
With the electric headlight, conspicuous objects such 
s crossing guards or highway bridges could only be seen 
t distances less than 1,200 or 1,500 ft. The home sig- 
als could be seen at about 1,500 ft. with the electric 
ght, but could be seen further when the oil light was 
sed. The presence of an opposing electric headlight 
bscured all signals, both block and classification. This 
emed to us to constitute the strongest objection to the 
se of such a light. 








Subsequent experiments on the electric and oil lights 
sed in the road tests were made at Purdue University. 
hese will form an important part of the evidence con- 
1ined in the report to the Railroad Commission. The 
iboratory experiments showed the electric light used 
o be very weak in the red rays and strong in the 
reen rays. This in part explains the prevalence of 
reen reflections in dead signals and the greater obscura- 
on of green classification signals. 

Out-of-door tests showed reflections from red and 
reen roundels and that these were much more brilliant 


when the roundel was in front of an unlighted signal 
lamp Due to the greenish character of the electric 
light, it was easy to get green reflections while no red 
was observed in the reflection from a red roundel. 

The signal experiments were followed by some tests 
to determine the limits of the visibility of various ob- 


structions on the track For each test, the observation 


ar was run back some 2,000 ft. and on signal some 
obstruction was arranged. Neither the nature nor the 
precise location of any obstruction was known to the 
observers. As the car was run slowly forward, each 
one tried to locate and describe the obstacle. Onty the 
electric headlight was used in these experiments. 

A speeder or tricycle on track was noticed at a dis- 
tance of about 700 ft., but was not fully identified until 
the distance was 300 ft. Coal cars were first noticed 
by the majority of the observers at 1,300 ft., but were 
not identified until the distance was reduced to about 
1,000 ft. That a car on siding was not in the clear was 
not noticed by the majority, even some of the railway 
men failing in this regard. Dummies on the track 
were hardly noticeable at distances of over 200 ft 

The following conclusions are taken from my report to 
the Railroad Commission: 

(A) An electric headlight on the engine of a train 
has one marked disadvantage, namely, the causing o! 
reflections from glass roundels and lenses, thereby pro- 
ducing false or phantom signals. This is not due entirely 
to any peculiarity of the electric light but to its great 
power and intensity as compared with ordinary signal 
lamps. 

(B) Obstructions on the track cannot ordinarily be 
seen with an electric headlight at a sufficient distance 
to prevent the probability of accident. 

(C) An opposing headlight adjacent to block signals 
so obscures them as to make it difficult to read them 
correctly at distances exceeding 1,000 ft. 

(D) An opposing oil headlight allows such signals to 
be read correctly at distances of 4,000 ft. or less. 

(E) The electric headlight on an approaching engin 
obscures the classification signals on that engine to 


marked degree; this is noticeably true of green signals 
as these are almost entirely obliterated by the glare ot 
the electric light. 

(F) An opposing oil headlight allows either white o1 
green signals to be read at a distance of 400 ft. o 
even more. 


I feel justified at the present time in stating my per 
sonal opinion in this matter, with the understanding 
that it is only my opinion and does not in any way 
commit my associates 

All of the tests 
advantage t 


to convince me that it is a dis- 
neman and fireman of a train to 
ght on their engine, since it in 
terferes with the correct reading of signal lights; and 
that it is still more a disadvantage to the crew of an 
engine to have electric headlights on engines which they 
meet on parallel tracks and at stations. Furthermore, | 
do not consider that the greater illumination of the 
track ahead, or of objects on the track is any 


» the 
have an electric 





} compen 
sation for the disadvantages just mentioned. 

If it be admitted that the engineman’s responsibility 
is chiefly to his train and to the passengers dependent 
on his skill and faithfulness, it is evident that whatever 
interferes with his correct reading of signals on track 
or engine, is to be condemned, however much it may 
help to warn chance pedestrians of the approach of 
langer 





Sewerage and Sewage Disposal Statistics for 
Cities in France and Germany. 

M. Ed. Imbeaux, one of the editors of the re- 
cently issued second edition of the French water- 
works manual, “Annuaire des _ Distributions 
d’Eau*,” has availed himself of material collected 
in the preparation of that book to compare the 
sanitary condition of the cities having a popula- 


*Reviewed in Engineering News, Engineering Literature 
Supplement, Jan. 13, 1909. 





tion exceeding 5,000 in France and Germany, re 
spectively. The data on the French cities have 


not been tabulated, but the German water-works 






tual, “Die Stadtische Abwasserbeseitigung in 
Deutschland,” has most complete tabulations of 
the statistics for the German cities, and these 
have been abstracted in M. Imbeaux’s paper, 
which we have in turn abstracted in part. The 
figures are brought to 1909 for the French cities 
and to 1907 for the German. 

FRANCE.—Of the 648 cities of more ihan 5,00vu 
inhabitants, 320, or 50%, have no sewers what- 
ever, 257, or 4067, have storm sewers alone, and 
66, or 1067, have complete storm water and house 
sewers. In the second class of cities, those hav 
ing storm water sewers alone, the sewers are in 
nearly every instance very old and insufficient, 
both in size and condition, for the work they are 
called on to do Even in those cities which are 
properly placed in the third class, that is, com- 
pletely sewered, there are still a number of 
privies of one sort or another. Of these 66 cities, 


4 only have a separate system, the remaining 62 
have installed the combined system. Of the cities 
not now completely served with sewers 3 are now 
installing separate systems and 9 others have pro- 
jects under advisement. 

In the matter of sewage disposal, two cities 
only, Paris and Rheims, have adopted broad trri- 
gation on a large scale; 27 others irrigate sur- 
rounding fields to some extent; 5 others have bio- 
logical purification plants, 4 cities empty into the 
sea and the remainder into nearby rivers. 

GERMANY.—The sanitary status of the Ger- 
man cities is best shown by the accompanying 
table. It will be seen that of the 719 cities over 
5,000 population, 1983, or about 27%, have good 
sewerage systems; 63, or 9%, have partial sys- 
tems: 151, or 21%, have storm water sewers; 135, 
or 19%, have more or less completed systems in 
project; and 174, or 25°97, have no system of any 
kind either at present or in prospect. The kinds 
of systems and methods of purification are given 
in the remainder of the table. This shows that 
the German cities are in advance of their French 
neighbors as far as the sewering of the cities is 
concerned, but this is a very recent development, 
for in 116 out of the 256 German cities now hav 
ing sewerage the improvements have been made 
since 1900. 


———— en 


Notes from Engineering Schools. 
STEVENS INSTITUTE OF TECHNOLOGY 
The trustees of this school are endeavoring to re- 
cover with interest $45,750, which was paid to the 
government in 1870 as an income tax on a be 
quest of Mr. E. A. Stevens amounting to $650,- 
OOO, The claim for reimbursement, now urged 
upon Congress, is based on the remission of sim- 
ilar taxes on Vassar College, and on various 
‘hurech and school properties in Massachusetts 
UNIVERSITY OF WASHINGTON.—The U. 8. 
coal mine rescue station No 4, was for 
mally opened at the school of mines, March 
12 The rescue station is installed im what was 
the Philippine Building of the recent Seattle ex- 
position, which has reverted to the university 
The equipment, costing about $2,000, was in- 
stalled at the expense of the mine operators of 
the state The building measures 50 x 140 ft 
ind, in addition to the 22 x 50-ft. smoke room, 
contains an office, library, workshop and audi- 


TABLE SHOWING SEWERAGE STATISTICS OF CITIES OVER 5,000 IN GERMANY 


Cities with population over 5,000.. 
With complete sewer systems.... 


With partial sewer systems.. 


With storm water systems only.. 
With systems in prospect........ 


With no systems in prospect.... 


sewered{ Separate system 


Kinds of systems od| Separate IIa nod necucccece 
the 5 
cities. 


Trrigntiee? 2.6 cccce. aeses 


Biological purification ........... 
poll , oo Mechanical-chemical purification. 
erage systems. .... Mechanical separation? ........ 608 


House purification systems. . 








Partly separate and combined.... 


Methods of purifica- Intermittent filtration ........... 





PP PIE SaKOR AA cR bed incax 





Alsace- Wurt- Total in 
Lor- Ba- Ba- Prus- Sax- tem- Other Ger- 
raine den. varia. sia I berg. states. many. 

27 19 57 442 63 30 81 719 

3 4 9 146 8 1 22 193 

6 1 7 35 6 1 7 63 

9 12 17 60 14 21 18 151 

5 2 9 112 1 4 4 138 

3 15 89 34 3 30 174 

9 5 14 Ha) 14 2 23 162 

os “s ws 57 5 ae 2 59 

es ax 2 29 i a 4 35 

ee 1 41 5 47 

ae 1 1 2 4 

1 1 32 1 3 38 

ee a“ 6 1 1 8 

1 2 1 75 2 9 90 

ea 2 i 2 2 7 

7 1 13 23 9 ° 9 62 


*Of these 47 cities, 6 do not utilize the ground irrigated. 


+Of these 90 cities, 11 have only screens as mechanical separators. 
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torium. Men will be sent from the various mines wreck sen by Mr. J. P. Lyon, a civil engineer o THE POWER-HOUSE OF THE KITTANNING ELE 
to learn the use of the oxygen helmet for mine Robinsor ow on he ot the cylind i ut tric Light Co. and the Kittanning & Leechbure Stre 
reapue work. The course of instruction will re- he sh nearest t ro end of the bo Wa rn Ry. Co near Kittanning, Pa was destroyed by f 
pert « bottom s it} mat ly raight “j] aaaeechaaied errs , the ne 
quire ten days and will be supplemented by = a Aer eae a rarer seit agen 26. Dew mnchinery, ineceied stip tie: pem 
7 : ; ; megitudina ea rhe ve of the two girth seam months and not yet put into use, which was valued 
special instruction in the school of mines on we - : a : ae a , : 
4 : oa: € mi olning e torn shee o the adjacent sheet and front $117,000, was damaged beyond repair. The fire is 1 
ent 1 ‘ig t - sit > gases } 7 
ventilation, origin and comm ition o mine ga ae tube he respective were either sheared or pulled ported to have resulted from an explosion in the « 
characteristics and uses of Pacific Coast coals apart for more than half of the boiler’s circumference filter. ‘The power-house supplied current for the stré 
ind th geology of the Puget Sound coal Some of the lower tubes were somewhat bent, but non railway line between Kittanning and Ford City a 
tield were pulled out entirely from the tube sheet The re- the Kittanning street lighting circuit. 
UNIVERSITY OF WISCONSIN.—The remodel action threw the boiler up and backward and a little to aii = — 
: mis : ey ; ; the right so that landed bottom up on top of the THRER PRE TURR 7 NY Ty STS las re 
ng of the old university heating plant into the I I THREE PREMATURE DYNAMITE BLASTS last wee 


mining engineering building is now nearly com- 
plete and the machinery is, being installed. A 
concrete floor has been put in to divide the build- 


ing into a basement and an upper story. An 


ypen m space will be left in the south end and 
an extension has been fitted for the metallurgi- 
cal furnaces. The basement is to contain the 
crushing and screening room, ore bins, supply 
room, dark room, and ash _ wells. The upper 


divided 


a chemical 


floor is into a large assay-furnace room 





two of- 
will be installed 
the 


balance room, 
gallery on which 
the hand ore-dressing equipment and 


laboratory, a 
fices, and the 
mining 
operations, so far 
confined to the crushing 

ventilating system will 
flying particles from the 


museum. All dust-producing 


will be 


is possible, 


room, where an exhaust 


keep the air free of the 


res. goth jaw and gyratory types of crush- 
ers and the screens and trommels for the dry 
screening (which 1 be done by hand) are to 





are also to 
Magnetic 


to be se t 


hing room, where there 
ball 


and 





grinders and rollers. 


concentrators separators are also 





up in the crushing room. The fire-assay equip- 
ment consists of eight large double-muffle coal 


furnaces and one triple-muffle coal furnace, 


eleven crucible coke furnaces and a collection 
representing the different types of gasoline and 
gas assay furnaces. In the metallurgical exten- 


reverberatory and a 
for further 
of the building 
is being placed. 


there is to be a small 
shaft 


pansion. At 


sion 


furnace, with space ex- 
the southern end 


the wet-concentration equipment 


small 





This apparatus will include of the Hartz, 
moveable-sieve,, pulsator and special laboratory 
types, classifiers, settling cones, a Frue vanner 


and a Wilfley table. Each student will have a 
separate laboratory desk supplied with air and 
vas and will have a separate pulp balance. A 
precise gold balance will be provided for each 
group of three students Lockers and a shower 


bath will be installed for the students 





TANKS for treating the sewage of Florida 


SEPTIC 


ities have been established to date at Gainesville, Lake 
City, New Springfield (suburb of Jacksonville; by a de- 
velopment company), and Tallahassee, and bonds for the 


been voted at Bartow. No further means 
has been adopted by the cities named For 
indebted to Dr. Hiram 


State of Florida 


purpose have 
of treatment 
information we are 


Health Officer of the 


the foregoing 

Byrd, Assistant 

Jacksonville, Fla 
- ——— _ o-_-_---_-——- 

THE COLUMBIA RIVER BRIDGE on the North Coast 
Ry., in Washington, has had work on the piers discon- 
account of very unusually high 
water early in the season. It is not expected that work 
on the piers can be resumed until after the period of the 
flood about the latter part of July. 
The psrmanent will consist of 12 piers 
ind the comprise Howe truss 
and a draw span. Six of the piers have been fin- 
two have reached the water line, and one has not 


tinued temporarily on 


waters, or 
substructure 
will 


innual 





superstructure nine 





ished, 


been commenced. There will be trestle approaches on 
each side of the river Mr. F. L. Pitman is Chief En- 
gineer 

om ——— = . ———— 


A LOCOMOTIVE BOILER EXPLODED April 16 in the 
Monterey yards of the National Rys. of Mexico. Eleven 
men were killed and two others injured. 

a a ne 


A PASSENGER TRAIN WAS DERAILED April 





18 on 





the Ill is Central R. R., near Jackson, Miss. The 
locomotive first left the rails and carried with it the 
baggage, mail and library cars and two sleeping cars 
down a 15-ft. embankment. Four mail clerks were 
killed and four other persons, none of whom was a 


bodies of the dead clerks 

started in the wreckage 
- piscine 

AN OLD BOILER EXPLODED April 14, at 7.30 p. m., 

Robinson (Ill.) Water, Light & Heat 

horizontal fire-tube 

Photographs 


passenger, were 


injured. The 
were consumed by a fire which 


at the plant of the 
Co The 


one of three in the 


boiler, of the type, was 


power-house of the 





other boilers The power-house was completely wr 


only the chimney and portions of the br 


left nding 
ca ~- 
‘MINNE 


ATLANTIC TRANSPORT LINER 
April 18, at 2 a. m went round .on_ the 


nan; on 





rocks at the western end of the Scilly west 
of Lands End at the 


mediately after stri 


Islands just 
England. Im 
lowered and 


southwestern end of 


boats 





signals 
Island 


the ship 


were 


and wireless to the nearby Bryher 


messages sent 





from which fishing boats soon put out 
filled 


passengers 


to pilot 


boats, with p 1 shore. All of the 6S 
landed safely 


Ssengers, to 





were thus before morning, and 


most of the cattle, which formed the larger part of the 
ship’s cargo, were landed safely the next day. The ship 
is still fast on the rocks and at last reports it is about 








an even chance that it can be saved. All solid 


which was in the forward hold where the ship struck ha 


been jet oned so as to lighten the 





and as the 
engine rooms have not filled with water, it is hoped that 


ship, 


salvage will be possibk 

The ommand of Commodore Ley- 
and, the vetcran of the Line, and one of the most care 
ful and 


boat had been in a 


‘Minnehaha"’ is in 


trustworthy of the transatlant 


ic captains. H 
for four days previous to 


had been proceeding’ on dead 


heavy fog 
the grounding and he 
reckoning 


a + 
+ 





AERONAUTICAL 
balloons and 
The balloon ‘‘Delitzsch”’ of the 
ascended at Bitterfield 


ACCIDENTS Many accidents ta 
have been reported this week. 


Parseval 


aeroplanes 


company, which 


Prussian Saxony, on the evening 


four, was swept into a hur 





rican and near Reichensachsen, 20 miles from 
Eisenach 100 miles southwest of the starting 
po The killed. Instruments recov 
ered fron reported to show that the 





dirigible balloon at 





Jerlin, (¢ 
of the 


rmany, April 14, in the presence of some 300 


Prussiat iament, th aeronaut became en- 





tangled in the ope and was carried aloft only to 





be dropped, receiving probably fatal injuries On the 
same day Major Parseval’s new aeroplane, said to be 
the largest yet built, was wrecked in a heavy wind 





over Lake Plau The 
caped uninjured. 
45.5 ft. in breadth 
120-HP. m 


gasoline 


while fl 





two mechanicians es- 
It is reported that this monoplane was 
and 45 ft and was equipped 
otor with tanks for a three-hours’ sup- 


long 
with a 
ply of 

On April 15, a 
Chalon 


aviation field at 
workmen, injuring 
with 


storm struck the 
France, killing 


destroying the 


three three, 


and Farman workshops nine aero- 

them 

e field 
An aeronaut, one 

ing near Nice, France, but was res 

of his machine is 

other aviat 


planes in Many aeroplane 


h 


demolished 


and dirigible-balloon 


sheds on the were 

tougier, fell into the sea while fly- 
ued. The failure 
attributed to a defective rudder. An 


or, Louis Brégnet, rece 


ived severe injuries as 


a result of a fi0-ft. fall from his 
performing 


trouble was 


capsized aeroplane while 
France. It that the 
broken 


Douai, 
caused by a 


near is reported 
propeller 
ee a 
A CROSS-COUNTRY 
was recently made, in 


AEROPLANE TRIP of 220 miles 
three stages, from 
Chalons-sur-Marne, 
stage of 50 


Henry 


Etamps, about 


»0 miles south of France, to 


The 
made by 


Paris, 
with a Farman machine. 


Chevi 


first miles 


Etampes to 





was Farman and 





the two other st 9s, Chevilly-Arcis and Arcis-Chalons, 
130 and 40 miles, respectively, were made by Louis 


Paulhan in the same machine. The trip was completed 
April 19 and the actual time of flight for the whole trip 
was five hours. 


~ 
> 


A FIRE AT THE NEW HAVEN COUNTY JAIL 
April 13 destroyed two three-story brick workshops and 
several Ten 





adjoining sheds. 


from the cell 


firemen, while fighting 
building into one of the work- 
imprisoned in the 


their 


shops, 


way 
were shop by the accidental 
closing of the iron doors between the two buildings and 
were killed. The doors were slammed shut 
‘aused by the explosion of a gasoline tank. 


six of them 
draft 


The men were unable 


by the 
to force an exit from the burning 
reported to their 
with a 


shop. Three are have saved lives by 





clinging to the bars of a window stream of 
They were rescued 


water playing on them from outsit 





from this position after the roof fell in. The other one 
of the four who escaped alive succeeded in reaching 


the roof and dropped from there to the ground 


killed a totil of 20 
April 


men. The first of the three was <« 


13 in the tone quarry of the Nazareth 
Nazareth, Pa Four holes, each 24 ft. de¢ 
had just been loaded and were discharged in some une 


plained way before the 


Portla 
Cement Co 
men had reached a safe distan 
Seven men were killed and three others were injured. 

In a rock cut on Section 2 of the Lackawanna cut- 
April 14, five were killed and four others injurs 
by a near Netcong, N. J. Press re 
combination of and bla 
used. 

A blast on the line of the Ha Ha Bay Ry. near St. A 
phonse, Que., April 14, caused a landslide which buri 
the construction under tons of earth and roc} 
Twenty men in a shanty in the camp were buried. Eig 
of these men, including Stanislas Gagne, Assoc. M. Car 
Soc. C. E., are reported to been killed. Mr 
Gagne was Chief Engineer in charge of the constructio 
work. Several men in the work at the to 
of the hill were down on the landslide ar 
severely injured 


men 
premature blast 
that a 


being 


ports state dynamite 


powder was 


camp 


have 


gang at 


carried 


‘  — epics 
THE WARPING OF SHEET-ANNEALING BOXES 
‘overs can be minimize 

note of W 
1910, by 
ous around the 


orners 


d or prevented, according to 
ind Eisen’’ of March 23 


making the horizontal reinforcing ribs continu 


Kramer in ‘Stahl 
corners and with heavier section at tl 
than at the middle of the sides Vertical rib 
bing is to be omitted, as tends to crowd in the edg: 





of the opening. 


With these two modifications, he claim 


a box showed little warping after 60 heats, while ano 








box not so ructed after only 18 heats warped 
to need repairs, Both boxes of course were ste« 
in accordance with general practice 





cabeiakian ms tisha 

OPERATING STATISTICS OF THE ST. CLAIR TUN 
nel under steam electric 
mention in a long article in the 
nal”’ of April 2. This electric 
News Nov. 19 


and traction are given brie 
Electric 


system 


Railway Jour 
was described 


Engineering 1908, and a few operating 


data were given in our issue of March 18, 1909. In the 
recent article above noted, it is stated that the cost of 
coal for a year under electric operation was only 39 

that for the last year under team. The total servic 


charges under electric operation were 60% of the steam and 
the sum of service and fixed charges was 84.5%. Thi 
should represent the operating economy of the new over! 
the old system. It is interesting to note that the 
f delivered at the locomotive, plus the fixed 
charges on the generating and distributing system is re 
ported about equal to the cost of coal at the engine under 
The reduction in operating cost 
it Is claimed, from such items as ma‘ntenan 
and repairs which, for the electric system, was 55% tha 


Each electric 





cost 





of electrici 





steam operation. 
‘omes then 
for steam for the years compared. locomo 
round tr about 2,70: 


tive averaged ten if 
miles per month To lim't the maximum demand on th 


»§ per day, or 


station, an indicating ammeter is each ca 
and th nstructed 
amps. on each locomotive unit. If a trair 


3,000 


placed in 
never to exceed 3,50 





enginemen are 
will not star 
look for trouble 


amps. the crew i ent to 


in the braking 





AN ASSOCIATION OF 


those contractors e1 


CONTRACTORS, 
in work on th 
organized \ 


association are 


comprising 
New 


cording to 


Yor} 





State Barge Canal, has been 
press a 
fo oppose su h 
truction work 
unwise, proper] 
magnitude as 


ion affecting barge 
the opinion of the association 
scuss and consider work of suc 
construction of this canal affords, anid 
to enable the heads of the various companies to visit th« 
work being done by other companies, and gain ideas as 
to management and methods. 

The 
twenty 


canal cor 







association comprises twelve companies holding 
tracts, and other companies holding bargs 
canal are expected to unite It is positively 
stated by the officers, and those who have been inter 
ested in forming the association, that there will be no 
control bidding, and that competition wil 
red with in any manner. In so large 
however, there arise many problems in which the 
‘tors might assist each other, they declare, and 
sociation will endeavor to bring this about. 

As to legislation, it is said that’ very often ill-ad 
vised legislation is accomplished simply because the fact 
are not fully known and all sides are not considered 
The contractors feel that this work is of such vast mag 
nitude, and has now reached such an advanced stage 
that any legislation affecting the canal should be ap 
proved with extreme care 





attempt to 
not be inte 
work, 
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MASONRY ARCHES should be added 
Masonry Arches Over 175-ft. Span’’ pub 
1909, p. 254. These are the 


TWO 
o the 


lished in our issue of Sept. 2, 


LARGE 


t ‘‘List of 











\pril 21, 


IQIO. 


ENGINEERING NEWS. 


aoe 


gem 


oe 








Montangas stone arch of 262 ft. 9% ins. span across the 


ilserine in the Department de L’'Ain, France, completed 





t fall, and a reinforced-concrete arch of 328.1 ft 
in now in course of construction across the Tiber 

) ltaly The first of these bridges is over a 

rge some 200 deep and consists of the one 
‘ ul arch 262 ft. 9% ins. long and 65.9 ft. rise, 4 ft 
1 ins. deep at crown and 8 ft. 21% ins. at spring. Its 
ith is 17 ft. 10% ins. for the ring and 20 ft. 8 ins 


which carries two footpaths, a roadway 
i the Tiber 
for its 328.1-ft 


world 





xe railway 





extremely 


in It 


having only a 52 rise 


will be the largest masonry arch in the 


ien completed. 
Since publishing the table of arches noted above, we 
ive recorded two other large arches; in our issue of 


Nov. 25, 1909, p. OS4, the recently completed Grafton 





r at Auckland, N. Z., with its 320-ft. reinforced-con- 
rete arch and, in our issue of March 10, 1910, p. 274, 


285-ft. concrete arch to the 
a gorge at Medina, N. Y 
~ 
REMARKABLY RAPID CONCRETE 
executed by the 
Boston, Mass., in the new reinforced 


the proposed carry sarge 


Canal across 


BUILDING CON- 


ruction was Aberthaw Construction Co., 


oncrete storage 











uilding for the Pierce-Arrow Motor Car Co., at Buf- 
falo, N. Y This building is four stories high, 598 62 
ft. in plan, with a 105 ol-ft. wi making a total 
oor space of about 107,500 sq. ft. The contract was 
laced on Sept. 24, 1909, and the excavation commenced 
mmediately, but there followed ahout three weeks of 
very rainy weather during which work was held up, so 
hat building operations did not begin until Oct. 15. The 
wuuilding was ready for occupancy on Jan. 15, 1910, 
ifter 72 working days, with no Sunday and very little 
ght work The building has a_reinforced-concrete 
frame, with the flat-slab system of reinforced-concrete 
oor designed for 150 lbs. per sq. ft. live load, and 
rick urtain walls 

rhe of the ere 

ingement o he on 

1 emergency pile o 
was loaded directly from freight car » barrows in 
vhich it was wheeled to the mixer The cement was 

loaded from cars directly to a storage house and taken 


sut on a platform directly opposite the loading platform 








These materials were dumped into the mixer, mixed and 
dumped out inio an elevator dump-bucket which carried 
the concrete to the desired floor, there to be hauled in 
irts to the proper pla Steel was hoisted into place 





The 


1 over again in similar places in the 


forms were of 


‘ - 


4 REMARKABLE STEAM SHOVEL RECORD, break- 
ng all records hitherto made on the Panama Canal, was 
1ade by Steam Shovel 213 working in the Culebra 


‘Canal Record’ of 


hours’ 
measured in place, 


ording to the 


ut on March 22 A‘ 


March 30, shovel excavated in eight working 


this 








me 4,828 cu. yds. of rock and earth, 

1 loaded 235 Lidgerwood cars rhe shovel was actually 
working five hours and twenty minutes of the time, so 
the actual average rate of work was 15 cu. yds. pe 
minute. The distribution of time for the eight hours 
was as follows: 

Minutes 
Fimse IGRGIME nis 645 deh atecawss oes i peueheweaienes ae 
Moving up 20 times, 5 minutes each.........++-. 10) 
Waiting eae aren oo 
Coming. GROVE o.cicies 600602 se ccs ose se Ceemeeees,s a) 
rt oO for shovel on this day 
vas $30.21, | was $24.59, making 
otal expe 0 follows 


Engine 
Craneman, 
Foreman, 
Firemen, one } 
Labore 8 hours, 
Laborers, 8 hours 


er, one 


one 








-1—to 


$30.21 


54 tons of 


8 gallons of car oil, 
2 gallons of valve oil 
2 pounds of cup gre 





pound of gear 


Grand total 


*Or 1.14 cts. per cubie yard. 
phan e - 
STTLEMENT OF STREETS in 


daily but 


Chicago has been 


there 


THE 
noted r 





ently by the press, appears to 


be no definite information or record as to the 
ther the streets have 


built to 


origi- 


exa 


grade It i9 a question whe 
they were 


The 


nal 


ettled or whether ever conform to 


the established grade matter has come into promi- 


nence due to the reconstruction of the street railway 
tracks in the business district, the new tracks being at 
the established grade and considerably above the street 


This ‘essitated either a 


paving or the practical elimina- 


level in gome places has ne 
steep slope for the side 
where sidewalks 
grade the track 
than the 


the 


some cases are 


of gutters. In 
below their 
now 


tion 
apparently 
center of 

at 


level or 
Where 
to the 


proper 


street is higher curb 


street intersections bring rails close 





curves 

















curb there is no room for a gutter 1 the paving ) 
up from the top of » the ra so ia u 
face drainage flow 1e str onto tl lewalk 
A rectificatio ot lew h rades propo 4 
he business district is 14 
(the water level in the river 
V 10 1e curb he WwW 
t y instar rom 8 
lished grade, but (a 1 
above) it i onsidered doubtful whether they were ev 
built to that grade Mr. Walter G. Leininger, A 
Superintendent of Street I 
tructing the street ra ire brough 
as close as possible ) ind an « 
deavor is made also to 1] yd ) 
of the sidewalk The preset elevation of most o 


new tracks is 13.7 above datum 


THE UPPER PART OF A REINFORCED 
chimney under mstruction at tl plant of the Amer 
Woolen C 
April 9 
were in the 


can 


on 


himney, whi 





Co., of Chicago 

with an insid 

oO $ ft. 8 

rom 8 to 4 ins hickness 
s reinfo da r the type ad 

ney Co., with ver ul % 
imferential %%4-in urs Che 
ym were in two ms, a 





edure in concrete 


























op and fi | c I dur y lowed i 
1 ernoo lor 1 he orm i is coner 
iny 54-f section had about 20 hours to s before t 
ide-supporting forms were removed. 

On the day of the a tl i 
1 height of about 70 ind = Pp 
was just being started inside a fort 
been moved from a _ lower ) an upper positior when 
the walls caved in at the section last uncovered, 1 i 
about 24 hours old, and the t. of 
chimney fell to the ground I i 
a the wo n who were working 

The contractor reports hat 1 yncrete mixture 
and composition were of the best, the reinforcement w 
as designed and the method of laying iccordance w 
good t I reported h h nperatur n 
day t the t ik i ke 1 sudde i 1 
was not at any time below zing e co € Ww 
of t 1im ¥y will be ( out to a poir vn i t 
solidity is riair 1d c ) ruction carried up fro 
hat point as des 1 

— > > 


Mr 


Morgan R. Butler has been recently elected City 


of Waukesha, Wi 





Engineer 

Mr. A Robinson, M. West. So E., has been 
vointed ¢ I er o e Mo Val & P 
Ry with h Iquarters at Dalhar I 

Mr. L. C. L. Smith, M. Am. Soc. C. E 1as d 
missed from his position as Eng er in cha 
Queensborough branch t Departn of Wa 


New York City 





Mr. J. W Su ] ) he Ct » & 
Alton Ry it Bloo ete I ‘ red H 1 
essor is Mr. P. G. Walton, rece y Superintendent o 


Mr. Horace E 
as President of the Clevelan¢ 
succeeded by Mr 
lent and General 


Mr. T. B 





John J. Stanley, 


Man 


iger of the 





Assistant 


Columbus, 


Brannon, formerly 


Public Service, 


charge of streets in 


+) 





promoted to be En 





city d will be succeeded by Mr. R. C. Chaney 

Mr. H. J. Arrivee has resigned his position as Super 
ntendent of the Houston (Tex.) Water Works and wil 
establish an office for general consultation and w r 
works construction work Mr. John B. Williams has 


been 1 to sueceed Mr. Arrivee 


Mr. H. F. St 


ippointe 
who recently 
New 


Impson 


ng engineering York City, with 
at 1 Madison 


practice in 
Ave has | 


» De become ( 


chief E 
1r Bidg., Ne 





L005 








iiversal Audit Co., Sing 
in charge of the design and development of efficiency in 
industrial plants 

Mr. R. H Jaldwin, locatir onstruction eng 
neer, 4013 Kenmore Ave., Chicago, who is now with Geo 
W. Sturtevant, Consulting Engineer, Chicago, was re 
cently Chief Engineer for the. Henry A. Allen Co., Ct 


survey of the Jose 


Mexico 


ago, on a topographical 


(205,000 acres) in New 
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M t 1 E { 
has bee ippo ed by e | bY 
Co Co nople Turk t : a 
idy < t p 1 lu i y i 
hoo H W ilso Cor I 
ollege pow house and will ) Ww i 
engaged by th board a pa requ i 
oO building Profe I A \ £ ' 
" 4 g 
( p 1 ne to beg VOrt t i ; ‘ 
robab » over again the follo “ iit 
M A. M. Kinsman, ¢ Kugine 0 } 
& Ohio R. R relingu i I } 
po 1 Consul g | t oO 1 : 
health, Mr. K nan it pre ‘ j i 
id o particular lu wil “« 1 ; 
befor return Mr \ W I \ | | 
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( } g f Ma t 1 oO Way ; . 
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by Mr Ea i ? ) { I t | 
Maint f Way he B re & ( 3 bia 
, , ; ‘ 
Mr ] y 














( yt he 1) ) Sul "A 
nr 
P t 
Obituary ' 
Sir Thomas Selby Ta red, a Br 1n ru 1 
- 
way gineer, W ind dying Hyde P I ' 
d A 11 and } dea ‘ i ; 
roner’s verd is 1 le } 1 ' 
Sir Thoma was 70 year old A prin i 
gineering works was a ) I I j 
1883-89 and the ru , 4 ) B ; 
Ry. it E Afri 
rt leath of A ands Aca 
briefly ted our issue of M 1 I s 
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’ Sines rOrDroD a eones ane - ‘ 
480 ENGINEERING NEWS. Vol. 63. No. 16. 
tross expeditions, however, built higher the structure way Association, presented a paper entitled ‘Stresses by the formulas of Rankin, Rebhann, etc., showing dis- 
of zoologic science . : : , Developed by Collisions of Freight Cars.”’ crepancies between them. He did not consider that any 
His most notable geologic work consisted in the dis- PE nl ‘ 1: cae ees ore ‘i 
proval of the fascinating theory of coral island forma- AMERICAN SUPPLY AND MACHINERY MANUFAC- 0 these give correct results, and presented a system of 
tion, which Darwin and Dana had worked out like a TURERS’ ASSOCIATION.—The recent convention at his own which was described in full. This he termed 
scientific romance. The world thus lost a pretty con- , Sia 7 : ee the ‘‘developed pressure theory, which he based on the 
eption, but Alexander Agassiz brought us back to truth. Jacksonville, Fla., is to be followed by a convention ae reg he horiz As remit: te vantat <5 
No great South Pacific continent had existed and subsided held conjointly with the National Supply and Machinery assumption that the horizontal pressure is equal to 
below the waves. With the homely application of the Dealers’ Association at Atlantic City, N. J.. May 11-13 hydrostatic pressure, diminished by the sine of the 
diamond-drill he showed that the accumulations of coral : a ’ q angle of resistance to flow (or angle of repose) into the 
were not due to gradual submergence. His labors for APPALACHIAN ENGINEERING ASSOCIATION.— } we eer en - ¢ “ . , 
the advancement of knowledge, were conducted at Among those who will address the annual meeting at popes eeneigues ; 5 
enormous outlay from his private fortune. He will be i : sh tik ae The presentation of the paper occupied so much time 
smembered as a rare man. great a scholar, scientist Winston-Salem, N. C., May 6-7, are Dr. Jos. H. Pratt, : 2 ‘ 
rememberee as a ra a a ag eee ‘ hep apt ee ‘i “3 that there was not opportunity for much discussion, but 
and engineer. State Geologist of North Carolina; Mr. W. B. Kilpat- 3 , 
‘ i ° aa ‘. & . on , some of the author’s ideas and assumptions were dis- 
rick, of Washington, D. (¢ Mr. E. B. Wilson, of ted egret eh ieee r the great @ 
; ‘ . % uted. was suggeste at in view o e Da e- 
* * * 4s Seranton, Pa., and Mr. W. D. Roberts, of Roanoke, Va. P : ; 85 ae : 
Engineering Societies. velopment in the use of reinforced-concrete walls some 


COMING MEETINGS. 

AMERICAN WATER WORKS ASSOCIATION 

April 26-30 Annual convention at New Orleans, La 

Secy., J. M. Diven, 14 George St., Charleston, S. C 
AMERICAN ELECTROCHEMICAL SOCIETY 

May 5-7. Annual meeting at Pittsburg, Pa Secy., 

Jos. W. Richards, South Bethlehem, Pa. 
APPALACHIAN ENGINEERING ASSOCIATION 


May 6-7. Annual meeting at Winston-Salem, N. C 
Secy., Henry M. Payne, Morgantown, W. Va 
AIR BRAKE ASSOCIATION 


May 10. Annual meeting at 
F M. Nellis, 53 State St., 
ASSOCIATION OF RAILWAY 
INTENDENTS 
May 16-20 Annual 

Secy., P. W. Drew, 
cago, Ill. 
NATIONAL 
May 17-19 
Franklin H 
AMERICAN 
May 18. 
W. F 


Indianapolis, 
3oston, Mass. 
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Ind Secy., 
SUPER- 
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Room 


ut Los Angeles, Cal 
135 Adams S8t., Chi 





306, 


FIRE PROTECTION ASSOCIATION. 
Annual meeting at Chicago, III. Secy., 
Wentworth, 87 Milk St., Boston, Mass 
RAILWAY ASSOCIATION. 

Annual meeting at New York City. 
Allen, 24 Park Pl., New York City 


Secy., 


SOCIETY FOR THE PROMOTION OF ENGJNEERING 
EDUCATION.—The annual meeting is to be held at Mad- 
ison, Wis., d The program will include the 
reports of th ees On entrance requirements and 
mathematics. Among the topics of papers 
presented are Technical Education Abroad, In- 
for Technical Students, and Efficiency in 
Education. 


June 23-25. 
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engineering 
to be 
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BROOKLYN 
members 
held in 


success. 


ENGINEERS’ CLUB.—More than 400 
attended the fourth annual smoker 
Brooklyn April 7, and all were enthusiastic over 
After an opening chorus by the members 
of the club, a musical program was rendered by a number 
The musical program was in- 
terspersed with humorous and comic recitations. A clever 
poster notice announcing the smoker was circulated in 
the form of blue-prints from the tracing reproduced in 
the accompanying line cut. 
AMERICAN ELECTROCHEMICAL 
and addresses to be presented at the 
Pittsburg, May 5-7, are announced as follows: 


and guests 


of soloists and a quartet. 


SOCIETY.—Papers 
annual meeting in 





























OHIO SOCIETY OF MECHANICAL, ELECTRICAL AND ie Astin nab ttinn “a0: CGA RER MEN Ol Zak abaniats 
STEAM ENGINEERS. May 5. Determination of ms Constants of aah s 
for Furnace Electrodes’’ and 
Pe. ene, ER See aa ee 2 eS “Empirical Laws of Fur- 
GQ) — @M ENGINEER nace Electrodes,’’ Carl’ Her- 
Q) : . ing; ‘‘On Hering’s Alleged 
5 - Laws of-+Electrode Losses in 
(4) Electric Furnaces,’’ C. J. 
eas teed; “‘A Study in Furnace 
Aes % Conductors for Heavy Al- 
” VAVBEVILLE 7 how ternating Currents,’’ K. C. 
(8) ENGINEER? TOOLS Randall; “A New Electric 
» Steel Furnace,’ A. L. Que- 
10) neau; ‘On the Presence and 
11) . eae cote és 
a Influences of Gases in Steel, 
43) ANOTHER T94, P L. Tr. Heroult; _ yrei- 
dential address on ‘Science 

QA) = PTILe BnoTHER 





(19 Some Moe 











and Industry,’ L. H. Baeke- 














16) NECTAR (acca) land; ‘Possibilities of Cheap 
an pyne Power in the Pittsburg 
(18) TOBACCO District,’’ F. Crabtree; ‘‘In- 
(19) CORAC°S PIPE oe ee Ne oe ee a eed duction Furnace Progress,”’ 

aaa 13 it 19 is 16 17 14 T. Rowlands; ‘‘Ductile Tung- 





ANNOUNCEMENT FOR THE ANNUAL SMOKER OF THE BROOKLYN ~~ Sten and Molybdenum,” C. 

ENGINEERS’ CLUB G. Fink; ‘‘A New Process 

for the Treating of Cobalt- 

May ~— ge eS oe : aceamenggy Me manly Nickel Ores Rich in Silver and Arsenic by Combined 

Secy., F. E. Sanbx io State versity, Colum- It > ; i ” : 

stow Ohio. anborn, Ohio State University, um Melting and Electrolytic Operations,’”’ C. C. Cito; ‘‘Evo- 

INTERNATIONAL RAILWAY FUEL ASSOCIATION. lution and Present Status of the Dry Cell,’’ D. L. Ord- 
May 23-26. Annual meeting at Chicago, Ill. Secy., way; “A New Radiation Pyrometer,’ C. E. Foster. 

D. B. Sebastian, 327 La Salle Station, Chicago, III. May 7. ‘‘The Separation of Oil From Condenser Water 


NATIONAL ELECTRIC LIGHT 
May 23-28. Annual meeting 
T. C. Martin, 29 West 39th 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
May 31-June 3. Spring meeting at Atlantic City, N. J 
Secy., Calvin W. Rice, 29 West 39th St., New York 
City. 
ENGINEERS’ 


ASSOCIATION. 
at St. Louis, Mo. Secy., 
St., New York City. 


SOCIETY OF PENNSYLVANIA 






June 1-8. Annual convention at Harrisburg, Pa. Secy., 
E. R. Dasher, Gilbert Bidg., Harrisburg, Pa. 
AMERICAN FOUNDRYMEN'’S ASSOCIATION 
June 7-9. Annual convention at Detroit, Mich. Secy., 


Richard Moldenke, 
MASTER CAR BUILDERS’ ASSOCIATION 

June 15-17. Annual convention at Atlantic Ci 

y., Jos. W. Taylor, 390 Old Colony Bldg., 


Watchung, N. J. 





icago, 





AMERICAN RAILWAY MASTER MECHANICS’ ASSO 
CIATION. 


June 20-22. Annual convention at Atlantic City, N. J. 
Secy., Jos. W. Taylor, 390 Old Colony Bldg., Chi- 
cago, Ill. 

AMERICAN SOCIETY OF CIVIL ENGINEERS 
June 21-24. Annual convention at Chicago, Ill. Secy., 


Chas. W. 

AMERICAN 

June 2 
N 


Hunt, 220 West 57th St., New York City. 
INSTITUTE OF CHEMICAL ENGINEERS. 
Semi-annual meeting at Niagara Falls, 
N. : Secy J. ©. Olsen, Polytechnic Institute, 
Brooklyn, N. Y. 
SOCIETY FOR THE PROMOTION OF ENGINEERING 
EDUCATION. 

June 23-25 Annual meeting at Madison, Wis. Fon 
Henry H. Norris, Cornell University, Ithaca, N. Y. 
AMERICAN INSTITUTE OF ELECTRICAL  ENGI- 

NEERS 
June 27-30. 
Secy., R 








Secy 


Annual convention at Jefferson, N. H. 
W. Pope, 33 West 39th St., New York City. 


AMERICAN SOCIETY FOR TESTING MATERIALS. 
June 28-July 2, Annual meeting at Atlantic City, N. J. 
Secy., Edgar Marburg, University of Pennsylvania, 


Philadelphia, Pa. 
NEW YORK RAILROAD CLUB.—At the regular meet- 
ing April 15 in New York City, Col. B. W. Dunn, Chief 
Inspector of the Bureau of Explosives, American Rail- 


by Electroly 






H. M. Goodwin; ‘‘A New Method for 
and Refining of Metals,’’ E. M. Chance; 
Method for the Reduction of Cassiterite,”’ 
“Refining Tin Dross in an Electric Fur- 
Wile; “The Conductivity and Electrolysis 
Chloride Solutions,’’ M. de Kay Thompson: 


the Electroly 
‘An Electrolytic 
W. O. Snelling; 
nace,”” R. S. 


of Cuprous 











“The Electrolytic Reduction of Nitric Acid,” and ‘‘Elec- 
trolytic Deposition of Platinum,’’ H. E. Patten and W. 
J. McCaughey; ‘“‘The Effect of Moisture and of Solutions 
Upon the rical Conductivity of Soils,’”’ R. E. O. 
Davis; ‘‘The Electrochemical Potentials of Calcium- 
Aluminum Alloys,’’ Jas. Breckenridge; ‘‘A Rotating 


Graphite Anode,”’ J. W 
ical Methods for 
Frary and A 

in Metal 


. Turrentine; ‘‘Rapid Electrochem- 
the Determination of Copper,” F. C. 
B. Peterson; ‘‘The Use of Perchloric Acid 


Plating 





3aths,’’ C. F. Mathers; “The Whiting 
Electrolyti Cell,”” Jasper Whiting; ‘“‘The Townsend 
Cell: Behavior Under Various Current Densities,” H. 
K. Richardson and R. L. Patterson; ‘‘The Present Status 
of the Electrochemical Industries,” J. W. 


Richards; 
Electrochemical 
“Conservation and Utilization 
John H. Finney. 


“Advantages of Pittsburg as an 
ter,’’ John A. Brashear; 
of Natural Sources of 

Mention of the excursions to be made on the afternoon 
of May 5 and all day May 6 and of other features of 
the program of entertainments for this meeting was 
made in of March 381. 


Cen- 


Power,”’ 


our issue 


WESTERN SOCIETY OF ENGINEERS.—At the meet- 
ing on April 6, a and mathematical paper on 
“Earth Pressures’’ was read by Mr. C. K. Mohler. The 
paper related to the design of abutments and retaining 
walls, and contained the statement that ‘‘the miscon- 
ception of the middle-third theory and its application 


lengthy 


has alone been responsible for most of the failures and 
partial failures of retaining walls and abutments.”’ 
The author presented comparisons of results obtained 





large-scale tests should be made to determine the re- 
liability of results deduced from different formulas. 

A paper on ‘‘Reinforced-Concrete Trestles for Rail- 
ways,’’ presented at the meeting on April 13 by Mr. C. 
H. Cartlidge (C., B. & Q. Ry.), dealt with a class of 
structures consisting of concrete pile bents, concrete 
caps and concrete floor slabs. These structures, as de- 
veloped on the Chicago, Burlington & Quincy Ry. were 
described and illustrated in our issue of May 20, 1909. 

The author stated that this class of structure was 
designed to meet conditions where (as in the Mississippi 
valley especially) railways traverse river bottoms and 
swamps by low-level pile trestles which may not be 
fille@ and the replacement of which by steel structures 
would be extremely expensive on account of their great 


length. One reason for the low cost of wooden pile 
trestles on bridges of the class noted is the small amount 
of work to be done in the field. There are no coffer- 


dams, foundation pits or falseworks to be built, while 
very little material has to be unloaded and cared for. In 


designing a permanent structure to meet the condi- 
tions, these features were borne in mind. Several of 


these concrete pile trestles, 80 ft. to 250 ft. long, have 
been built at a cost varying from $20 to $26 per lin. ft., 
while in a few short bridges of two or three spans only, 
the cost has been as high as $45. For the purpose of es- 
timating, a cost of $30 per ft., plus a constant of $300, 
is considered ample. 

AMERICAN SOCIETY OF CIVIL ENGINEERS.—A‘t 
the meeting in New York City April 20, a paper was 
presented for discussion entitled ‘‘Federal Investigations 
of Mine Accidents, Structural Materials and Fuels at 
the U. S. Testing Station, Pittsburg, Pa.,’’ by Herbert 
M. Wilson, of the U. S. Geological Survey. This paper 
was published in the February ‘‘Proceedings.”’ 

NEW ENGLAND WATER WORKS ASSOCIATION.— 
A especial mecting was held at the Allyn House, Hart- 
ford, Conn., on Wednesday, April 18. About 115 mem- 
bers and guests were present, an attendance fully up 
to the average of the regular meetings in Boston. Pres- 
ident King announced that the date of the annual con- 
vention, which is to be held in Rochester, N. Y., has 
been changed from Sept. 14-16 to Sept. 21-23. 

The meeting was opened with a general discussion upon 
cleaning water mains. Mr. E. C. Brooks, Superintend- 
ent of Water Works at Cambridge, Mass., described his 
experience with the cleaning of a short piece of 6-in 
pipe, out of which a great deal of material was taken, 
and the capacity of which was materially increased by 
the cleaning. A few other members cited their own 
experiences, or cases of which they knew, telling of the 
amount of cleaning accomplished and the resulting im- 
provement in the carrying capacity of the pipe. Mr. 
Allen Hazen stated that in some cases of which he 
had knowledge, the cleaning not only removed the de- 
posits and tubercles but also a considerable amount of 
the pipe coating, with the result that thereafter there 
was a good deal of trouble from red water, with the 
probability that the growth of tubercles would be much 
more rapid in the future. 

The question of secondary water supplies, relating es- 
pecially to secondary fire supplies, separated from the 
public supply by check valves or other means, 
troduced by Mr. E. E. Lochridge, 
the Springfield Water Works, and many members took 
part in the discussion. It seemed to be the general 
opinion that the ordinary check valve was likely to prove 
of little or no value in preventing the admission of 
impure water from such supplies into the main pipes. 
Some members described improved check valves which 
have proved much more satisfactory, and other arrange- 
ments for separating or in some cases completely di- 
vorcing secondary supplies from the public water sup- 
ply were described in considerable detail. 

Mr. L. W. Goodrich, Forester of the Hartford Water 
Dept., presented a paper on forestry, and was followed 
by Prof. Hawley, of the Yale Forestry School, who made 
an earnest plea for the utilization of lands belonging to 
water departments for tree planting, or as he termed 
it, “‘utilization of the by-products of the water depart- 
ment.’’ Several others took part in the discussion which 
followed. 

It seemed to-be the common opinion of those present 
that the meeting was an excellent one and that, as far 
as could be judged from the one trial, the experiment of 
holding a meeting similar to the regular winter meetings 
but at a point somewhat distant from Boston was a de- 
cided success.—Charles W. Sherman. 
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